RECORD OF DECISION
SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

AQUA-TECH ENVIRONMENTAL INC.
(GROCE LABS) SITE

GREER, SPARTANBURG COUNTY, SOUTH CAROLINA

PREPARED BY:

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 4
ATLANTA, GEORGIA

SEPTEMBER 2003




TABLE OF CONTENTS

LIST OF ACRONYMS and ABBREVIATIONS ...t \%
PARTI: THE DECLARATION ...ttt st ssre e e s s nnnne e e snnees Vi
A, SItENAMEANA LOCAION. ..ottt ettt ettt ettt er e se s e e ere e et e e se e b e e s nenseesneeneens Vil
B. Statement of BasiSand PUIPOSE.........coiueiiiiie ettt e aere e e reeseenns Vii
C. ASSESSIMENT OF SITE......eiiieieieciree et s st et se s e st et enteeneee £eas Vil
D. Description of Selected REMEMY........ccc.coiuiie ettt e Vii
E. StatUtOry DEEIMINGLIONS........eeveeeeerieeieieesieeeeesteeesestee e tereessteeseesseessesseessesseenseesssnseesssnneessensnens viii
F. Data Certification CheCKIISE.........oui it eeenees viii
(N0 11 0T 4] g0 IS o = (1 = IX
PART II: THE DECISION SUMMARY .....ooooiiiiiiiiiise ettt sne s 1
A. SITE NAME, SITE LOCATION, AND BRIEF DESCRIPTION ..........cccoiciiiniiiennnns 1
Al  Siteldentification @and LOCEHON ........ccceieriiniesieeie e 1

A.2  Lead and SUPPOIt AQENCIES........cceeiieeiieeieste e eeesteeste e sre e sreesre e e sre e te e sneenns 1

A.3  Sourceof CleanUP MONIES.........c.cceeiuieieceecte ettt e 1

A4 SiteTypeand Brief DESCIIPLION.......ccccccuiiieiiiee e 1

A.41  AreaSOf OPEraliONS........ccccieeieeieesiesieeeeseesteeeesee e eeeseesreeeesseesseeeesreenes 2

B SITE HISTORY AND ENFORCEMENT ACTIVITIES .......cccoooiiiinirineeneneneins 4
B.1  Activitiesthat lead to the current problems...........ccccovveiiiceii e 4

B.2  PreviouSINVESHIQaiONS.........ccooviiiriiiienieeiee et 4

B.3  Remedial INVESHIQaliONS.........ccooeeieiieriee ettt st 6

B.4  ENfOrcemMent ACHIVITIES.......cooiiieiiiiesee ettt 7

C COMMUNITY PARTICIPATION ...ttt 8
D SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION.................... 9
E. SITE CHARACTERISTICS ...ttt sttt e s n 9
E.1l  Conceptual SIte MOCEL.........cooiiiiiieeee e 9

E.2  SHEFEAIUIES......coeeeece e bbbt b e e nae e 11

IR TS 1 (=X €7 o] oo 1Y 2SR 11

E.3.1 Landfill Cover and Waste Material...........cccovvrenieneninseese e 11

E.3.2 Residuum/SaproliteUNit.........coiiiiiiiiieeee e 12

[ SIRCTC T =1 o | £0To: g U o S 12

E.4  SeHYdrogeolOgy ......ccccoeriiiriiriiriineeie e 13

E.4Ll  SARrOlitEUNIT ..o 13

E.4.2  Shallow BedroCk UNit.........ccoooiieiieieiiesece e 14



E. 4.3 BeArOCKUNIT. ...ttt e e e e e e e e e e e e e e e e e e e e e aeieaa s 14

E5  Groundwater FIOW SYSIEM ......c.coiiiiiiieeee ettt 15
E.6  Surface Water HydrolOgy ........ccceeeiieiicie ettt 15
E.7 Demography and Land USE ..........cceiieiiiieeieeie ettt 15
| SIS T (o0  [oo [ o= IS~ 111 oo USRS 16
E.9  Natureand Extent of Contaminaion............ccoereririeereniesesesesesesesee e 17
E.9.1 Genera Sampling SIrate@gy.......cceceveerueeieesreeriesieseesieseeseesaeseesseeeeseeneens 17
E.9.2 Brief Overview of Know and/or Suspected Sources of Contamination.....17
E.9.3 Typesof Contamination and Affected Media...........cooeririeieienciencnene 17
E.9.4  Landfill GaS.....cciveieiieieci ettt 18
E.9.5 Surfaceand SUDSUIface SOil..........ccoovriiiieiiiieee e 18

E.9.51 Summary Results of the 1993 Soil Investigation and RI
Phasel, Il and 111 Soil ACtIVITIES.......ccveiereeeeeeee 19
E.9.5.2 Summary Results of the Rl Phase IV Soil Activities............... 20
E.O.6  GIOUNOWELEY .........ceueeueenieiesiesieste ettt se st b b sresre s 21
E.9.6.1 Summary of Groundwater ACtiVIti€S..........ccceveeveecieeeerieceee 22
E.9.6.2 Groundwater CharaCterization...........ccocveeverenenienieenieneseseennes 22
E.9.6.3 Semi-volatile Compounds............ccccoveveieeieeiecieeseese e 23
E.0.6.4 PeSHCIAES......coiiiierierieeee e 24
E.9.6.5 Volatile Organic CompouNnds...........ccccereeruereereeieeseesesseeseens 25
E.O.6.6 MELEIS......cciiieciecee s 27
E.O.7  SEUIMENL.....ciiie e enne s 29
E.O.8  SUIMECERWELES ... 31
E.10 Contaminant Fateand TranSpOrt..........ccooeereriereenesie et 33
CURRENT AND POTENTIAL FUTURE LAND AND WATERUSES.........ccccocvvinnne. A
Nt = 0 To L0 1 SO RRSN 34
F.2  GroUNOWELEN USES.......ccuiiiiieiiisieieisisies sttt st sttt a et st sbesne s ene e 34
F.3  SUMACEWELE USES......ceiiiicieteeere ettt sb e 34
SUMMARY OF SITE RISKS ... .ottt 34
G.1 Summary of Human Health Risk ASSESSMENL........cccccveiieiecececre e 34
G.1.1 Conceptual SITEMOEL........cceeveiiecece e 36
G.1.2 Identification of Chemicals of CONCEM.........cccerereririieieree s 37
G.1.3  EXPOSUrEASSESSIMENT......cciiiiiiiiieiiiiieesieeesireesreesseesssneesssseesssneesneessneeeens 38
G.14  TOXICItY ASSESSIMENL......ccueieereerieeeeseeieeeeseeseeeee e ete e eeesseesseeeesneensens 40
G.1.5 RISKCharaCteriZation..........cccevererierinieneseeieee e 42
(00 ST o (0 oo (= 46
G.1.7  UNCEIMAINTIES.....coiueiieiieeieeie sttt s ae et s nee e nee e 50
G.2. Ecological Risk ASSESSMENt SUMMEY......cccceeieierrierierieeie e seee e see e see e seeenes 51
G.3  BaSISTON ACHON... .o e et 52
REMEDIAL ACTION OBJECTIVES.......c ot 52



DESCRIPTION OF ALTERNATIVES. ... 53

.1  Description of Remedy COMPONENLS........ccceieerieriirriesieeiesieesie e sieeseesessressee e 53
[.L1.1  Soil Alternatives and Groundwater Alternatives...........ccooeevevereneseseneens 54
.12 SO AITEINELIVES.....ccueeieieite sttt s 55
[.L1.3  Groundwater AILEINELIVES.........ccccvrererieieriesie e e 59
.2  Common Elements and Distinguishing Features of Each Alternative.................... 61
SUMMARY OF COMPARATIVE ANALYSIS OFALTERNATIVES..........cccce...... 61
J1  ThreSnOId CritErTaL.....ccceeeeeeieieiese e 61
J1.1 Overdl Protection of Human Health and the Environment....................... 61
J1.2  ComplianCeWith ARARS........cciieeee e s 62
J2  Primary BAanCing Criteria.......ccoouriiiririnieieieseeree sttt 62
J2.1 Long-term Effectiveness and PErmanencCe...........ccoveerrreneenienesieseeseennes 62
J2.2 Reduction of Toxicity, Mobility, or Volumethrough Treatment............... 63
J.2.3  Short-term EffeCtiVENESS........occveveeceee e 64
J2.4  Implementability ..o e 64
O T 0 SO S 65
0 G T \Y oo [ /110 KO 1 (= = 65
J3.1  State/Support AgENCY ACCEPLANCE........ccoeerrererrereereerreseesseesseseesseessesseesees 65
J.3.2  CoOmMMUNItY ACCEPLANCE.........cceerreeierreesieeie e siestee e seesesseseesesee e sseseesensens 65
PRINCIPALTHREAT WASTE........coiiiiiiterie st 70
SUMMARY OF THE PREFERRED ALTERNATIVE........ccooeoininininnenneee 70
L.1  Description0of theREMEAY.........oeirieireecisee e 70
L.2  Summary of the Rationalefor the Selected Remedy..........cccccevvevveceiicnnccieseee, 76
L.3  Summary of Estimated Remedy COSES.........cccoeeereeieiierece e eee et 76
L.4  Expected Outcomesof theSelected RemMedy..........ccceieieiireninineneeeeese e 80
L.5  FINa Clean-UPLEVEIS........co ittt st 80
STATUTORY DETERMINATIONS ... ...ttt s 83
M.1  Protection of Human Health and the Environment...........c.cccoceveeieninnenneninnicenn, 83
M.2  Compliancewith Applicable or Relevant and Appropriate Requirements.............. 83
M.3  COStEffECHIVENESS.....ccuiiiiitieiiirieesie ettt b e ens 90
M.4  Utilization of Permanent Solutions and Alternative Treatment (or Resource
Recovery) Technologiesto the Maximum Extent Precticable(MEP)..................... 90
M.5 Preferencefor Treatment asaPrincipal Element...........cccoo e, 90
M.6  Five-Year ReView REQUITEMENES.........cceiieieeeesieeeseeese e stee e e e saesse e 90
DOCUMENTATION OF SIGNIFICANT CHANGES........... oo, 90



PARTIII: THE RESPONSIVENESS SUMMARY .........oooiiiiiiiiiie e 92

PARTIV:REFERENCES..........ccoii ittt 94

LIST OF FIGURES (All Figures except Figure 8 are located in Appendix A)

Figure8 - Conceptua Site Model Developed for theRI...........coeiiiiiieniee e 10
LIST OF TABLES

Tablel - Summary of Previous INVESHIQatiONS..........ccciieiieriirieseeie e 5
Table2 - Summary of Exposure Pathways Evaluated Quantitatively............ccooeevereenenienieneeenns 35
Table3 - Conceptual Site Model for the BRA (Exposure Scenarios Evaluated Quantitatively).....36
Table4-BRA COCSTOr SUMaCESO0IL........cceiiiiiiieii e 37
Tableda- BRA COCsfor SUDSUTACe SO .........c.cooiiieiiiieeee e s 37
TaDIE5 - BRA COCTON AT ..ttt sttt s ae b et eaesaesbeetesaeenbeeneesneenbenneas 37
Table6 - BRA COCSTOr GrOUNOWELEY .........ccceieieieriisiesiesiesiesies e sae e st ste s sse s eessessessessessesnes 37
Table7 - EXPOSUr€ ASSUMIPLIONS......ccueiteeieieesteeieeeesteeeesseesseesesseesseensessessseesessesssesssessessseesensensens 39
Table 8- Non-Cancer Toxicity Data Summary for the Primary Chemicalsof Concern.................. 41
Table9 - Cancer Toxicity Data Summary for the Primary Chemicdsof Concern............cccccueneee. 41
Table10- Risk Characterization SUMMAary - CarCiNOQENS.........cueuereererreriesresesesieseesee e seessessenneas 44
Tablel11 - Risk Characterization Summary - NON-CarCiNOgENS.........ccererierererereeieeniesieseesieseeenes 45
Table12 - Remedial Goalsfor Commerical/Industrial Use COCsfor SOilS.........cceoveieeieieneicnnne 47
Table13 - Remedial Goalsfor Residential Use COCsfor Grounadwater ............cceverereresenennene 49
Table14 - Summary of ComMpParatiVe ANAIYSIS..........cieiiueiieiicie i et 66
Table15 - Estimated Cost Of the REMEY ..........ccoeiieiieiece e 77
Table16- SOl Clean-UP LEVEIS........ccvie ettt et e e nns 81
Tablel17- Groundwater Clean-UP LEVEIS.........ccvee ettt 81
Table 18 - Summary of Potential Applicable or Rdevant and Appropriate Requirements............. 84
APPENDICES

APPENDIX A: FIGURES 1-7, 9-37

APPENDIX B: DATA TABLES (for all environmental media)

APPENDIX C: RAGS PART D TABLES (obtained from the BRA - Dated August 2002)

APPENDIX D: RECORD OF PUBLIC MEETING - 8/5/03

APPENDIX E: PROPOSED PLAN FACT SHEET

APPENDIX F. INFORMATION REPOSITORIES

APPENDIX G: (DRAFT) ADMINISTRATIVE RECORD INDEX FOR THE AQUA-
TECH ENVIRONMENTAL SITE (DATED JULY 2003)

APPENDIX H: STATE CONCURRENCE LETTER



LIST OF ACRONYMS and ABBREVIATIONS

AOC - Administrative Order by Consent
AMLS-Above Mean Sea L evel

ARAR- Applicable or Relevant and Appropriate Regulations
BGS or bgs - below ground surface

BRA- Baseline Risk Assessment
CERCLA-Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CFR - Code of Federal Regulations
COC-Chemical of Concern
COPC-Chemicals of Potential Concern
CRA-Conestoga Rovers and Associates
EU-1 - Exposure Unit One

EU-2 - Exposure Unit Two

EPA - Environmental Protection Agency
EPC - Exposure Point Concentration

EPS- Exposure Pathway Scenarios

ERA- Ecological Risk Assessment

ESl - Expanded Site Inspection

ET- Exploratory Trenching

FML - Flexible Membrane Liner

FS - Feasibility Study

ft/day - foot per day

ft/s-foot per second

ft/yr - foot per year

ft3/yr- cubic feet per year

in/yr - inches per year

GLI - Groce Labs Incorporated

HRC - Hydrogen Release Compound
HEAST - Health Effects Assessment Summary Tables
HI-Hazard Index

HQ-Hazard Quotient

IRIS-Integrated Risk Information System
LG - Landfill Gas

MCL- Maximum Contaminant Level

MEP- Maximum Extent Practicable

pg/L - Micrograms per liter

mg/kg- milligrams per kilogram or parts per million (ppm)
mg/cm? - milligrams per square centimeters
mg®/kg - cubic meters per kilogram

MNA - Monitored Natural Attenuation
MSW - Municipa Solid Waste

MSWL - Municipa Solid Waste Landfill



NCEA - National Center for Environmental Assessment
NCP - National Contingency Plan

NPL - National Priority List

O&M - Operation and Maintenance

PCBs - Polychlorinated Biphenyls

PID- photoionization detector

ppb -parts per billion

ppm - parts per million

ppmv - part per million per volume

PRG - EPA Region 9 Preliminary Remediation Goals
PRPs - Potentially Responsible Parties

RAO - Remedia Action Objectives

RCRA - Resource Conservation and Recovery Act
RD/RA - Remedial Design/Remedial Action

RG - Remedia Goal

RI - Remedial Investigation

RI/FS - Remedial Investigation/Feasibility Study

ROD - Record of Decision

RPM- Remedial Project Manager

SARA- Superfund Amendments and Reauthorization Act of 1986
SB - Soil Boring

SCDHEC - South Carolina Department of Health & Environmental Control
SC MAACs - South Carolina Maximum Ambient Air Concentrations
SDWA - Safe Drinking Water Act

SMCLs - Secondary Maximum Contaminant Levels
SVOCs Semi -Volatile Organic Compounds

TAL - Taget Andyte List

TCL - Target Compound List

TEQ- Toxicity Equivalence Quotient

UAO - Unilatera Administrative Order

nag/kg - micrograms per kilogram

pg/L - micrograms per Liter

US - United States

USGS - United States Geological Service

VOCs - Volatile Organic Compounds

yd? cubic yards

< lessthan

Vi



PART I: THE DECLARATION
A. Site Name and Location

Aqua-Tech Environmental Inc. (Groce Labs) Site
The EPA Site Identification Number is SCD058754789
Greer, Spartanburg County, South Carolina

B. Statement of Basis and Purpose

Thisdecision document presentsthe Sel ected Remedy for the Aqua-Tech Environmental Inc. (Groce
Labs) Site which was chosen in accordance with the Comprehensive Environmenta Response,
Compensation, and Liability Act of 1980 (CERCLA), asamended by the Superfund Amendmentsand
Reauthorization Act of 1986 (SARA), and, to the extent practicable, the National Contingency Plan
(NCP). Thisdecision is based on the Administrative Record for the Site.

The State of South Carolinaconcurs with the Sel ected Remedy.
C. Assessment of Site

The response action selected in this Record of Decision is necessary to protect the public health or
welfare and the environment from actud or threatened releases of hazardous substances
to the environment.

D. Description of Selected Remedy

The Selected Remedy employs the Presumptive Remedy for CERCLA municipd landfills
(containment) as one of five (5) major components, which are briefly described below:

1) Site Capping using a combination of a RCRA Subtitle C Cover and RCRA Subtitle D soil
cover for different portions of the municipal landfill to ensureall municipal wasteisisolated
from exposure and provide an extra level of protection in areas where the greatest
concentrations of VOCs were reported;

2) In Situ Soil Treatment in the former Process Distillation Areato reduce the mass of VOCsin
shallow soils throughout this area;

3) In Situ Groundwater Treatment by chemica injection to immediately reduce the contaminant
mass and enhance the long term biodegradation of residual VOCsin groundwater. Oncein
situ treatment is complete, final remediation of groundwater will be achieved through natural
attenuation;

4) Routine groundwater monitoring and Site inspectionsto assess the effectivenessand integrity
of the selected remedial aternative; and,
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5) Institutional Controlstorestrict use and devel opment of the Site to minimize public exposure
to resdua contaminants, and to ensure the long-term integrity of the remedy.

E. Statutory Determinations

The Selected Remedy is protective of human health and the environment, complies with Federal and
State requirements that are applicable or rdevant and appropriate to the remedial action (unless
justified by awaiver), is cost effective, and utilizes permanent sol utions and alternative treatment (or
resource recovery) technologies to the maximum extent practicable. For soil and groundwater, this
remedy satisfies the statutory preference for treatment as a principal element of the remedy (i.e.,it
reduces the toxicity, mobility, or volume of hazardous substances as a principal element through
treatment).

The Selected Remedy includes a Presumptive Remedy for the landfill at the Site. Therefore, upon
completion of this remedy, hazardous substances, pollutants, or contaminants will remain on-site
under the landfill cap and will limit use of the property. Because this remedy will result in hazardous
substances, pollutants, or contaminants remaining on-site ébove leves that allow for unlimited use
and unrestricted exposure, astatutory review will be conducted within five years after commencement
of remedid action to ensure that the remedy is, or will be, protective of human health and the
environment.

F. Data Certification Checklist
The following information is included in the Decision Summary section of this Record of

Decision (Part 2). Additiond information can be found inthe Administrative Record file for this
Site.

. Chemicals of concern and their respective concentrations (pages 37, 38)

. Baseline risk represented by the chemicals of concern (page 44, 45)

. Clean-up levels established for chemicals of concern and the basis for these levels
(page 81, 82)

. How source materials constituting principal threats are addressed (page 70)

. Current and reasonably anticipated future land use assumptions and current and

potential future beneficial uses of groundwater used in the Baseline Risk Assessment
and ROD (page 34)

. Potential land, groundwater and surface water use that will be available at the site as
aresult of the Selected Remedy (page 80)

. Estimated capital, annual operation and maintenance (O&M), and total present worth
costs, discount rate, and the number of years over which the remedy cost estimatesare
projected (pages 77-79)

viii



. Key factors that led to selecting the remedy (pages 61-69,76)

G. Authorizing Signature

Winston A. Smith, Director Date
Waste Management Division
United States Environmental Protection Agency, Region 4



PART II: THE DECISION SUMMARY

A. SITE NAME, LOCATION, AND BRIEF DESCRIPTION

Al Site Identification and Location

The United States Environmental Protection Agency’s(EPA) Identification Number for the
Aqua-Tech Environmental Inc. (Groce Labs) Site (the “Site”) is SCD058754789. The Site
is located on Robinson Road near its intersection with South Carolina Highway 290,
approximately 3 miles east of the City of Greer, and approximately 1 mile west of the City
of Duncan, South Carolina(Figure 1). The Site’ scoordinatesarelatitude 34° 56' 10.0" N and
longitude 82° 10" 15" W.

A.2  Lead and Support Agencies

Thelead agency for the CERCLA regul atory responseat the SiteisEPA. The South Carolina
Department of Health and Environmental Control (SCDHEC), Office of Environmentd
Quadity Control, is the support agency.

A.3  Source of Cleanup Monies

The monies for the regponse actions at the Site have largely come from the Aqua-Tech
Potentially Responsible Party Group (PRP Group). Under aUnilateral Administrative Order
(UAO), the PRP Group was obligated to pay for the cost of the Removal Action. Under an
Administrative Order on Consent (AOC) for the Remedial Investigation and Feasibility
Study (RI/FS), the PRP Group is obligated to pay USEPA’s oversight costs of the RI/FS as
well asthe cost of the RI/FS. EPA intendsto negotiate aconsent decreefor Remedial Design
and Remedial Action (RD/RA) with the PRPs

A.4  Site Description

The Site occupies 61.56 acres of land. A former Resource Conservation and Recovery Act
(RCRA) hazardous waste treatment and storage facility previously occupied approximately
20 acres of the Site A closed municipa solid waste landfill (MSWL) occupies
approximately 10 acres of the Site. The RCRA treatment and storage facility overlapped
with portions of the closed MSWL. The primary operating areas of the RCRA facility are
described in Section A.4.1 and illustrated on Figure 2.

The Siteis presently abandoned and the land surrounding the Siteis generally wooded, with
the closest residences located approximately 650 feet to the east of the Site on Robinson
Road. There are several small businesses and residences to the north of the Site on SC
Highway 290. The areawest of the Siteisformer farmland. The nearest surface water body



is Maple Creek, which is located on the southern boundary of the Site. There are several
residential neighborhoods consisting of afew houses each within a1-mileradius of the Site.
TheSiteiszoned ascommercial/industrial andislocated withinthe* Airport EnvironsArea’
asdefined by the Greenville - Spartanburg Airport Environs Area zoning Ordinance, dated
March 29, 1996. Thiszoning ordinance precludes future residential development use of the
Site.

A.4.1 Areas of Operations

The primary former areas of operation that were considered to be potential sources of
contamination are as follows:

. the 501-09 Aresg;

. 502A, 502B, 503 Aress;

. 504 Areq;

. 505 Areq;

. 601/602 Areg;

. PC13 Area; and,

. Process Distillation Area including adjacent Incineration Area and Tank Storage
Area.

501 Building and Area

The 501 Building was used for storage of explosive materialsand for the storage of |ab pack
waste. Additionally, flammable solvent materials were stored in this area. All materials
stored inthisbuilding werereportedly mutually compatible; therefore, nointernal separations
were present in the sorage fecility.

The501 L oading/Unloading Areaisaconcrete platform on the east side of the 501 Building.
This area was used to load and unload non bulk shipments received by the facility during
operation. The uncurbed, uncovered pad isapproximately 100 feet by 25 feet. Theloading
dock area was used throughout the removd by SCDHEC, USEPA, the PRP Group, and
respective contractors. Materials ranging from flammables, organics, reactives, acids, and
bases have been shipped off-site from this location.

The 501 Building and areais|ocated on the closed MSWL.

502A, 502B, 503 Areas

These areas were used for interim status outdoor drum storage during the operation of the
facility. In addition to storage of acids, the northern portions of these areas were used for
drummed product storage. Three portions of these areas are covered with 4 inch thick
concrete padswith sumps. All of the sumpswerefilled with sand and covered with concrete
during the removal action.



504 Area

The 504 Areawas used for interim status outdoor storage of oxidizers, and aportion of this
area is covered with a 4 inch thick concrete pad. In addition to outdoor storage, some
oxidizerswerestoredinameta storagetrail er during operation of thefacility. Area504 was
excavated into ahillside and sloped to the southwest to keep water away from the oxidizers.

505 Area

The 505 Area was used as a process and storage areafor both cyanide and poison wastes,
including el ectroplating wastes and wastes containing arsenic and mercury. A portion of the
areais covered with a4 inch thick concrete pad.

601/602 Area

This area was used for interim status outdoor drum storage during the operation of the
facility. Thetwo portionsof thisareainclude approximately 2 acres and contai ned poisonous
and corrod ve wagtes in separate areas divided by a dirt roadway.

PCl, Area

ThePCl; Areawas used to neutralize phosphorustrichl oride production waste with asodium
hydroxidesolution. Theareaislocated southwest of the Process Distillation Area. Thisarea
iscovered with athick concrete pad approximately 100 feet by 50 feet. The curbed pad was
used for staging 55 gallon drums containing acid and base waste materials.

Process Distillation Area (Including Incineration and Tank Storage Areas)

The Process Didtillation Area was the primary area for performing fuel blending and
recycling operations for the facility. It is located over the closed MSWL. The Process
Distillation Areasupported asmany as 40 tanks during operation of thefacility. Theprocess
and storage vesselsinthisareawerenot permanent during operation of thefacility; and when
not in use, they were stored in the nearby equipment yard. The areais covered with athick
concrete pad measuring gpproximately 100 feet by 80 feet. The concrete pad hasasecondary
containment structure consisting of concrete block walls approximately 2 feet high.

Thelncineration Areawas|ocated in the northwest corner of the Site adjacent to the Process
Distillation Area and contained a sodium reactor that was used to react sodium metal with
waste to produce sodium hydroxide solutions and an incinerator used to melt off
specification hand grenades, bullets, and blasting caps. A portion of the areais covered by
a concrete pad with secondary containment structures.

Tank Storage Areas 1 and 2 contained gpproximately six to ten tanks during the operation
of the facility. Hazardous materials were pumped into various tanks on-site until proper
disposal was arranged. Theareais covered with a4 inch thick concrete pad with secondary
containment. The areais located adjacent to the Process Distillation Area over the closed
MSWL.



SITE HISTORY AND ENFORCEMENT ACTIVITIES

B.1__ Activities that led to the Current Problems

Prior to the 1940's, activities at the Site are unknown. The Site was used for waste
management activities as early as the 1940's when local residents used the property for
general dumping. It is unknown who owned the Site before the 1950's or 1960's when the
City of Greer purchased the 35-acre parcel of Site property. From 1963 until 1968, the City
operated a MSWL covering approximately 10 acres of the Site. The MSWL was
subsequently closed and capped with clay inthe early 1970's.

In December 1974, Groce Laboratories, Incorporated (GL1) purchased the 35 acresfromthe
City of Greer and began operating aninterim status hazardous waste treatment, storage, and
disposal facility under RCRA. From the mid-1970's until 1987, the facility accepted
explosives, laboratory pack materials, cyanides, water reactives, oxidizers, acids and bases,
fuels and gas cylinders. The facility also received some biomedical wastes and low-level
radioactive wastes.

The facility’s primary processes consisted of the treatment of phosphorus trichloride, the
processing and storage of lab pack materials, the recovery of metals (primarily off-
specification ammunition), the recovery of solvents, the processing and storage of
compressed gas cylinders, the management of containers containing hazardous materials,
neutralization of acidsand bases, and the blending of fuels. Aqua-Tech Environmental, Inc.
(Aqua-Tech) purchased the operationsin April 1987 and continued to accept, store, and treat
most hazardous wastes as well asa variety of other solid wastes. Both GLI and Aqua-Tech
wereregulated by RCRA.

B.2  Previous Investigations

Historic investigations conducted a the Site have included monitoring well installation,
groundwater sampling and analyses, and the sampling and analysis of residential water
supply wells, surface soil, subsurface soil, surface water, and sediment. A summary of the
previousinvestigationsincluding the sampling program dates, sampl e anal yses, and numbers
of samples collected and analyzed is presented in Table 1.

GLI and Aqua-Tech conducted atotal of four ground water assessments and hydrogeol ogic
investigations on-sitebetween 1985 and 1990. The assessmentswere required and approved
by SCDHEC to determine the potential effects of municipal waste and hazardous waste
operations on groundwater beneath the Site. During the EPA Region 4 removal and post-
removal activities, consultants for the Aqua-Tech PRP Group collected surface water and
stream sediment samples from Maple Creek and sampled three residential wells east of the



Table 1

SUMMARY OF PREVIOUS INVESTIGATIONS
AQUA-TECH SITE REMEDIAL INVESTIGATION/FEASIBILITY STUDY

GREER, SOUTH CAROLINA
Number of
Media Date Sample Points Sample Analyses
Groundwater Sep-85 6 PPLY, barium
Oct-87 6 PH, specific conductance, temperature,
TOC, TOX, PPL VOCs, phenols
12 PH, specific conductance, temperature,

TOC, TOX, PPL™ except PCBs/ pesticides/herbicides, phenols -

Jun-88 30 PH, specific conductance, temperature,
PPL VOCs, total phenols
Dec-89 30 pH, specific conductance, temperature, VOCs, phenols, total metals
Jul-92 11 TCL/TAL
Residential 1992/1993 3 TCL/TAL
wells
Sediment 1992/1993 3 TCL/TAL
Surface water 1992/1993 3 TCL/TAL
Surface soil Aug-93 189 TCL/TAL
Notes:
i Metals analyses for dissolved fraction only.
@ Ninety-seven (97) samples were collected from 18 operational areas.

PCBs Polychlorinated Biphenyls.
PPL  Priority Pollutant List.

TAL Target Analyte List.

TCL Target Compound List.

TOC Total Organic Compound.
TOX Total Organic Halides.

VOCs Volatile Organic Compounds.
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Site on seven occasi ons between June 1992 and December 1993 when the Rremoval Action
was undertaken by the PRP Group. The consultantsfor the PRP Group al so collected surface
soil samplesin August 1993 to assess the nature and extent of affected soils remaining after
the Removd Action. The results of these investigations indicated that:

» soil remaining after the completion of the Removal Action exhibited the presence of
contaminants, however, no further removal action was required;

» organic chemical compounds, primarily trichloroethene and tetrachloroethene, were
present in groundwater benegth the Site;

» organic chemical compounds, primarily trichloroethene and 1,2-dichloroethene, were
present in surface water in the Site drainage ditch but not in surface water from Maple
Creek; and,

e organic chemicd compounds, primarily bis(2-ethylhexyl)phthalate, were present in
sediment in the drainage ditch but were not present in the sediments of Maple Creek.

B.3 Remedial Investigations

Thefield work for the Remedial Investigation (RI) occurred in four phases. Implementation
of Phase | began on May 26, 1998, and was concluded on July 2, 1998. The activities
conducted during Phase | included sampling of surface and subsurface soil, groundwater,
surfacewater, sediment, andlandfill gas, install ation of exploratory trenches, aquifer testing,
water supply survey, and Site survey. Implementation of Phase |1 began on October 26,
1998, and was concluded on November 19, 1998. Phase Il activities included additional
groundwater sampling and Site survey, hydraulic conductivity testing, and installation of
exploratory borings. Phase Il activities consisted of a supplemental sampling program,
performed between May and July 2000. The Phase Il | supplemental datacollection activities
consi sted of temporary well install ation and sampling, residential well sampling, re-sampling
of selected wells and test trenching. The Phase 111 supplemental data collection activities
were performed to:

» further characterize and delineate groundwater contamination observed in MW- 20;

e confirm groundwater data for MW-23 [primarily due to inconsistencies with
bis(2-ethylhexyl)phthal ate in split sample datafrom the previous sample round]; update
nearby residential well data;

» confirm southern limits of landfill; and,

» obtain additiona groundwater data to facilitate a preliminary assessment of natural
attenuation processes occurring a the Site.

Phase |V of the RI investigation was performed in December 2001. Phase |V supplemental
RI investigation activities consisted of new well installation and sampling, re-sampling of
the existing monitoring well network, and performance of a focused sub-surface soil
investigation in selected former operating areas described in sub-section A.4.1. The primary
objectives of the Phase IV supplemental investigation activities were as follows:



» determine the degree of contamination (if present) beneath the former AquaTech
Environmental operating areasthat represent potentially significant contaminant sources
based on types and volume of materials handled and/or nature of operations;

» further define groundwater quality and/or hydraulics on the east boundary of the Site,
southwest of the Site and south of Maple Creek; and,

e update the Site's groundwater quality database.

Figures 3,4, 5,6 & 7, in Appendix A, display prior investigation and RI sample locations,
including the delineation of the landfill. The results of RI investigation activities are
summarized in the sub-sections that follow.

B.4 Enforcement Activities

SCDHEC and EPA Region 4's RCRA compliance program inspected the facility on
numerous occasions during the 1980's and noted a number of violations of state and federal
laws and regulations. From 1982 through 1991,GL1, and its successor Aqua-Tech entered
into six Administrative Orders on Consent with SCDHEC to address regulatory violations
at the Site. Deficiencies noted by SCDHEC and EPA during inspections included the
unpermitted discharge of hazardous materials to the environment, the storage of hazardous
waste in unpermitted areas, unmarked containers of hazardous waste, bulging containers
holding hazardouswaste, hundreds of waste containersbeing stored in violation of applicable
land disposal restrictions, and the accumulation of rain water in such amanner asto permit
its contact with hazardous materials.

On March 4, 1990, a fifty-five gallon drum of hazardous waste caught fire at the Site. A
firefighter responding to the fire was overcome by the dense cloud of black smoke generated
by the fire and ninety people were evacuaed. Another incident occurred when four drums
of off-specification igniter sustainer mixtureswere sent to thefacility. When they inspected
the containers, SCDHEC officids discovered that the material was improperly packaged.
While repacking the material on April 19, 1990, two (2) drums of off-specification igniter
sustainer mixtures detonated, severely injuring two (2) people and destroying atruck and a
towmotor. On July 10, 1990, Aqua-Tech held acontrolled expl osion to destroy two (2) more
drums of igniter sustainer mixtures, prior to which thirty two (32) nearby residents were
evacuated for safety.

On August 27, 1991, EPA Region 4's RCRA compliance program and SCDHEC jointly
inspected the facility and reported the following conditions. (1) the solvent recovery
containment area held potentially contaminated water collected from several drum storage
areas (this water was gpproximately two feet deep, which was at the level of the bottom of
severa storage tanks and within several inches of overflowing the containment area); (2)
numerous containers of hazardous waste were open; (3) hazardous waste containers were
leaking or were deteriorating; (4) hazardous waste contai ners were warmer than other metal
containers on the compatible acid storage pad, indicating an exothermic reaction with
contaminated rainwater; and, (5) a container of phosphorus trichloride was reacting and
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releasing a hazardous gas. The inspectors also observed approximately 430 gas cylinders,
contai ning flammablematerial s, poisonsand freon, in varying deteriorating conditionsabout
the Site. During the inspection, Aqua-Tech personnel reported that an employee had just
been overcome by fumes and seriously injured in the reactive area while unpacking
|aboratory pack materials.

Following the inspection described above, SCDHEC issued an Emergency and
Administrative Order, Number 91-52-SW, to Aqua-Tech under which SCDHEC determined
that Aqua-Tech Environmental, Incorporated, had failedto operaethefacilityincompliance
with South Carolina laws and regulations and with the Orders which Aqua-Tech had
previoudy entered into with SCDHEC. SCDHEC concluded in the Order that the Aqua-
Tech facility is an uncontrolled hazardous waste site. In the Order, SCDHEC revoked the
facility'sinterim status and ordered the facility immedi ately to ceaseitsreceiving, shipping,
recycling, and treatment activities. Thereafter, SCDHEC denied the facility's Part B
application for an operating permit.

On September 12, 1991, SCDHEC requested assistance from EPA in order to address the
contamination at the Site. EPA Region 4 assumed responsibility for conducting the cleanup
at the Site on January 20, 1992. In May 1992, EPA issued a UAO to ninety-eight PRPs
requiring themto perform cleanup activities. The PRP group provided Site security, removed
drummed waste cylinders, lab packs, and treatment residuals, and performed limited soil
sampling at the Site. The Removal Action was conducted by the PRPs under the direct
oversight of EPA. The Remova Action was completed in early 1994. This Site was listed
onthe National PrioritiesList (NPL) as part of Find Rule#13 published in Federal Register
on December 16, 1994.

Although the removal of drums, cylinders and solid and liquid wastes reduced the potential
for exposure to contaminated materials at the Site, additional investigation wasrequired to
further characterizethe Site. On September 26, 1995, the Aqua-Tech PRP Group signed an
AOC with EPA agreeingto fully fund and conduct aRI/FSat the Site. EPA obtained access
to the Site by court order in April 1998, and authorized the PRP Group to proceed with the
RI/FS work.

COMMUNITY PARTICIPATION

The RI/FS Report and the Proposed Plan for the Site were made available to the publicin
July 2003. They can be found in the Administrative Record file and the information
repository maintained at the EPA Docket Room in Region 4 and at the Middle Tyger Branch
Library. The notice of the availability of these two documents was published in the
Greenville News on July 27 and August 3, 2003. A public comment period was held from
July 27 to August 25, 2003. In addition, an availability session and a public meeting was
held on August 5, 2003 to present the Proposed Plan to a broader community audience than
thosethat had already been involved at the Site. At this meeting, representatives from EPA
and SCDHEC answered guestions about problems at the Site and the remedial alternatives.
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EPA also used this meeting to solicit a wider cross-section of community input on the
reasonably anticipated future land useand potential beneficial ground-water uses at the Site.
EPA’s response to the comments received during this period is included in the
Responsiveness Summary, which is part of this Record of Decision.

SCOPE AND ROLE OF ACTION

The selected remedy described in this ROD is the final Site remedy which takes into
consideration prior remedial and removal responses, including the lengthy RI/FS. The
Removal Actionwascompleted inearly 1994. Thisisthefirst and only operableunit for the
Site. The Site remedy isintended to reduce future unacceptabl e risks to human health and
theenvironment by preventing or minimizingfurther exposureto contaminated air, soilsand
groundwater impacted by the dosed MSWL and the former Aqua-Tech operation. In
summary, theremedy providesfor the construction of an engineered containment cover (cap)
in accordance with the Presumptive Remedy combined with in situ treatment of soil to
primarily prevent or mitigate direct human exposureto Site soilsand/or the M SWL contents.
Furthermore, the selected remedy will control migration of contaminants from the Site to
surface water by diminating contact of storm water runoff with MSWL contents and Site
soils. The remedy provides for the restoration of the contaminated groundwater by
implementing in situ treatment of groundwater to attain clean-up levds after 3 to 5 years.
Institutional controlswill beimplemented to control Siteuse. Environmenta monitoring will
be implemented to evaluate the effectiveness of the remedy.

Thisisthe only ROD contemplated for this Site. This decison document was developed in
accordancewiththe Comprehensive Environmental Response, Compensation, and Ligbility
Act of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization
Act of 1986 (SARA), and, to the extent practicable, the National Contingency Plan (NCP).

SITE CHARACTERISTICS

E.1  Conceptual Site Model

The conceptual Site model used to develop an understanding of the Site and to evduate
potential risksto human heal th and theenvironment ispresented in Figure 8 and summarized
below. The primary remaining known source at the Site is the closed MSWL. Affected
surface soils remaining after the source removal may act as a secondary source.



Figure 8 - Conceptual Site Model Developed for the RI
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The release mechanisms include:
. Infiltration/percolation of precipitation through the contaminated soils and landfill
waste to groundwater;
. Storm water runoff over contaminated soils that could transport contaminants to
surface water and sediments,
. Flow of contaminated groundwater to surface water and sediments; and,
. Dust and/ or volatile emissions.

Site visitors and area residents are potentially exposed to contaminated surface water and
sedimentsviaingestion and dermal contact, and to airborne constituents through inhalation.
Arearesidents are dso potentially exposed to contamination in groundwater through direct
contact as well as ingestion and inhalation of volatilized contaminants. Site visitors are
potentidly exposed to contaminated soil through ingestion and derma contact, and to
airborne constituents through inhal ation.
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Potential environmental receptors at the Site include terrestrial biota which may be directly
exposed to contaminated soil through ingestion or dermal contact; and aquatic biotawhich
may be exposed to contaminated surface water and sediment through ingestion and dermal
contact.

E.2 Site Features

The Site is characterized by low rolling hills composed of weathered bedrock. The
topography slopes to the south, toward Maple Creek. The €elevation ranges from
approximately 752 feet above mean sealeved (AMSL) at the southeast of the Site near Maple
Creek, to approximately 872 feet AMSL in the vicinity of monitoring well MW-14 at the
northwest corner of the Site.

The MSWL encompasses approximately 10 acres of the Site. The extent of the landfill is
shown on Figure 7. There are no storm sewers located on or within 1000 feet of the Site. A
septic tank and drain fidd for sanitary waste are located west of the former administration
area

E.3  Site Geology
The stratigraphic units encountered on the Site include:

i) landfill cover and waste material;
i) residuum/saprolite; and,
iii) bedrock.

Thecharacteristicsof these geol ogic unitswere determined based upon the stratigraphic logs
of the 42 monitoring wells and test borings installed at the Site. In general, the geology of
the Site wasfound to be consistent with the regional setting. In order to aid in the discussion
of the Site geology, four geologic cross sections were prepared based on the Site borehole
logs. Thelocations of the cross sections are shown on Figure 9 and are presented on Figures
10t0 13. Gedlogic CrosssectionsA A'and D D' run approximately parallel to thedirection
of groundwater flow and Cross sections B B' and C C' run perpendicular to groundwater
flow.

E.3.1 Landfill Cover and Waste Material

The landfill area was delineated as part of the RI activities based on a prior test trenching
program and was further refined during the Phase IV subsurface investigation. The extent
of the landfill is estimated to be 10.1 acres, as shown on Figure 7.

Data collected during the Rl and previous investigations has shown that the landfill is
partially covered by a hard, dense clay cover of variable thickness. Boring logs for the
monitoring wells drilled within the limits of the former landfill (MW- 10, MW- 10A, MW-
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9, MW-9A, MW- 9B, MW- 8, MW- 8A, MW- 8B, MW- 7, and MW- 7A) indicate that the
thickness of the landfill ranges from 16.5 feet at MW- 8/8A to 40 feet at MW- 9B, with an
average depth of 24.8 feet. Based on the estimated area of the former landfill and the
averagethicknessof wastematerid, the estimated volume of wastein theformer landfill area
is approximately 320,000 cubic yards. This calculation likely overestimates the volume of
municipa waste in the landfill since it is based on borings through deeper portions of the
landfill and does not account for volume losses from side slopes around the perimeter of the
landfill.

Based on the groundwater level measurements, it appears that the water table currently
encroaches upon the municipal solid waste material (see Cross section A A', Figure 10).

E.3.2 Residuum/Saprolite Unit

The uppermost geologic unit at the Sitein the areas outside the landfill areresidual soilsand
saprolite. According to previous assessments, residual soils compose most of the land
surface, with decomposed bedrock exposed on the western portion of the Site.

According to the stratigraphic logs, the residual soils and former landfill are underlan by
saprolite, which isthickest in the eastern portion of the property. The saprolite layer ranges
from a few feet thick near the southern and western boundaries to over 100 feet near the
center of the Sitein the vicinity of wellsMW- 2A and MW- 9B. The saprolitelocated inthe
eastern part of the Siteisthe most typical and appearsto be derived from ahighly weathered
gneiss. It consists of fine to medium grained micaceous and dense sand with traces of clay
and silt, and it has been naturally stained to yellow orange.

The thinner less abundant saprolite located in the southern and western part of the Site
appears to be decomposed granite. It consists of a black and white, fine to coarse grained
sand with traces of micaand orange red staining. The staining is aresult of the movement
of water and minerals, and is not related to Site activities.

Highly decomposed and fractured black rock wasidentified beneath the saprolitein two Site
boreholes (MW- 6A and MW-11A). These may indicate the presence of diabase dikes
beneath the Site.

E.3.3 Bedrock Unit

Bedrock at the Site consists of granitic gneiss. The depth to bedrock across the Site varies
from afew feet below land surface near the southern and western boundariesto over 100 feet
below land surface near the center of the Sitein thevicinity of wellsMW- 2A and MW- 9B.
At exploraory boring EB-2, bedrock was encountered a 84 feet below land surface.
Bedrock was not encountered at exploratory boring EB-1, whichwasdrilled to 62 feet below
land surface. Thisboring could not be drilled deeper using the air rotary method due to the
large volume of water being generated while advancing the borehole. However, during the
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installation of monitoring well MW- 6A, which islocated approximately 25 feet northwest
of exploratory boring EB-1, bedrock was encountered at approximatey 65 feet below land
surface using mud rotary drilling techniques. Also, the interval from 70 to 90 feet below
land surface at MW- 6A was cored. These data, indicating that bedrock is at |east 65 feet
deep, were used for Site characterization.

Thetop of bedrock contoursindicate that the elevation of the bedrock ranges from 780 feet
above mean sea level (amdl) in the northeast portion of the Site to 740 feet amd in the
southern portion of the Site. A top of bedrock depression is evident at monitoring wells
MW-9A, MW- 8A, and MW- 8B. Thetop of bedrock contour isdepressedto approximately
715 feet amsl and occursat the central portion of the landfill, just north of the Sedimentation
Basin. The ground surface topography generadly mimics the top of bedrock surface.

E.4  Site Hydrogeology

There are three principal hydrostratigraphic units at the Site based on the geologic unit and
hydraulic head. They are:

) Saprolite Unit;
i) Shallow Bedrock Unit; and,
iii) Bedrock Unit.

Groundwater in the saprolite unit at the Site occurs under water table conditions. The
shallow bedrock and bedrock units appear to be semi-confined as demonstrated by the
presence of an upward gradient versus the saprolite over most of the Site. While there are
three principa hydrostratigraphic units & the Site, the distribution of contaminants in the
groundwater indicates the units are interconnected and do not provide an effective
impediment to the downward migration of contaminants. The following discussions are
separated into saprolite, shallow bedrock, and bedrock for convenience.

E.4.1 Saprolite Unit

The saprolite unit consists of fine to medium grained, dense, micaceous sand with traces of
silt and clay. The depth to groundwater at the Site ranges from 10 feet near Maple Creek to
40 feet near the northern property boundary. The saturated thickness of the sgproliteranges
from0to 72.6 feet. Thisunit wasencountered in most of the Site wells except for TW-5and
MW-25, on the west side of the property. Dataindicates that the seasonal fluctuations at the
Site are smdl, generally less than 4 feet. The highest seasonal fluctuations were observed
in the upland area of the Site (e.g., MW-1, MW-5, and MW-15); while the smallest
fluctuations were measured adjacent to Maple Creek (e.g., MW- 4, MW-10, MW-19).
Examination of the available data show that groundwater flow in the saprolite dischargesto
Maple Creek over most of the Site. The horizontal hydraulic gradient in the saprolite ranges
from 0.050 feet per foot (ft/ft) in the upland area of the Siteto 0.031 feet per foot (ft/ft) near
Maple Creek, with an overall gradient of 0.037 ft/ft. The average groundwater flow ratein
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the saprolite unit at the Site ranges from approximately 131 feet per year (ft/yr) on the
northern portion of the Site to 81 ft/yr on the southern portion of the Site.

E.4.2 Shallow Bedrock Unit

The shallow bedrock unit consists of the first-encountered groundwater within the upper
weathered and/or competent granitic gneiss. Groundwater flow in the bedrock isprimarily
through secondary porosity (i.e., fractures, joints, and lineaments). The hydraulic
conductivity rangesfrom 0.023 ft/day to 0.113 ft/day, with ageometric mean of 0.051 ft/day.
Dataindicates that the seasonal fluctuations at the Site are small, generally less than 4 feet.
Thehighest seasonal fluctuationswere observed inthe upland areaof the Site (e.g., MW- 8A
and MW- 9A); whilethe smallest fluctuations were measured adjacent to MapleCreek (e.g.,
MW-10A). The horizontal hydraulic gradient in the shallow bedrock unit isfairly uniform
acrossthe Site, at 0.025 feet per foot. Theaverage groundwater flow velocity in the shallow
bedrock unit at the Siteisapproximately 4.7 ft/yr. The groundwater elevationsin the shallow
bedrock are, ingeneral, dlightly higher than thosein thesaprolite. Analysisof the June 1999
water level data shows that the mean difference between the saprolite and bedrock water
levelswas 1.61 feet. In June 1999, the maximum head differential was observed between
MW- 8 and MW-8B (5.33 feet) and the minimum was observed at MW- 4 and MW- 4A
(0.66 feet). Examination of the dataindicates that vertical gradients are generally upward,
indicating flow from the bedrock unit to the saprolite unit. The only location on Site where
aconsistent downward vertical hydraulic gradient was observed was at the monitoring well
MW- 9 nest whereadepression in thetop of bedrock wasidentified. Inthevicinity of Maple
Creek (e.g., MW- 4A, MW- 6A, MW-10A, MW- 23A and MW-24A), upward vertical
hydraulic gradients were generally measured between the bedrock and the saprolite with the
exception of MW-24A. This is consistent with Maple Creek being a local groundwater
discharge zone.

E.4.3 Bedrock Unit

The bedrock unit consists primarily of granitic gneiss. Groundwater flow in the bedrock is
primarily through secondary porosity (i.e., fractures, joints, and lineaments). The hydraulic
conductivity of the bedrock unit was determined by means of single well response tests
conducted in previous investigations. A summary of the hydraulic conductivity values
indicated the hydraulic conductivity ranged from 0.057 ft/day to 0.283 ft/day, with a
geometric mean of .093 ft/day. Examination of thefiguresillustrating contoursinthevarious
unitsshowsthat groundwater flow direction inthe saproliteand two bedrock unitsissimilar.
Except for a slight mounding effect seen in monitoring well MW-11A, groundwater flow
beneath the Site in the bedrock unit isin a southerly direction toward Maple Creek. Based
on water levels measured on December 14, 2001, the horizontal hydraulic gradient in the
bedrock unit ranges from 0.056 feet per foot in the northern portion of the Siteto 0.023 feet
per foot, with an overall gradient of 0.035 feet per foot. The average groundwater flow
velocity in the bedrock unit at the Site ranges from approximately 19 feet per year (ft/yr) on
the northern portion of the Siteto 7.8 ft/yr on the southern portion of the Site.
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E.5 Groundwater Flow System

Infiltration of precipitation throughout the Site recharges the groundwater; however, the
potential for rechargeinthevicinity of theformer landfill may be reduced duetotheclay soil
cover. Measured recharge rates from 12 sites in regolith/fractured rock in Orange County,
N.C., ranged from 4.15 to 6.40 inches/year(in/yr), with a mean vadue of 4.90 in/yr. The
USGS cited these values as representative values for astudy site located in Greenville, S.C.

Groundwater in the saprolite unit flowsin asouth southeast direction toward Maple Creek.
The direction and magnitude of the horizontal hydraulic gradients in the saprolite and
bedrock units were generally consistent over the five water level measurements. Maple
Creek behaves as a local discharge zone for the saprolite. In addition, shallow bedrock
groundwater appears to discharge through the saprolite to Maple Creek as evidenced by the
upward vertica hydraulic gradients between the saprolite and the bedrock units adjacent to
Maple Creek.

E.6  Surface Water Hydrology

Natural surface drainagefromthe Siteisto Maple Creek, which flowswest to east acrossthe
southern edge of the Site. Maple Creek flows into the South Tyger River approximately
3,000 feet downstream of the Site. The drainage areafor Maple Creek isapproximately 10.2
squaremiles. Therangeinflow isfrom 5.5 ft*/sto 235 ft%/s, with adaily average streamflow
of 13.4 ft%s. There are no designated 100-year flood plains within 1,000 ft of the Site.

Surface drainage from the Site is generdly routed to Maple Creek via drainage ditches.
Surface drainage was modified during the Removal Action. Surface water run-on controls
were installed to divert surface water from upgradient western property away from the
hazardous activity area. Surface water run-off from the hazardous waste area was diverted
to a sedimentation basin, both to entrap sediments and to provide emergency containment
in the event of a spill during the removal activities. These controls were l€&ft intact at the
conclusion of the Removal Action. Thelocation of the sedimentation basinisillustrated on
Figure 2.

E.7 Demography and Land Use

A total of 171 households were identified and surveyed within a 1-mile radius of the Site
(Figure 14). Of the 171 households identified, 53 households had water wells (many of
which also had public water), and 63 households did not respond to the survey. The water
wells closest to the Site identified during the 1998 well survey are located east of the Site
(cross-gradient) across Robinson Road. Thesewellswere sampled six to seven timesduring
the 1992/1993 Removal Action. Theresultsof the analyses show that Site activities have not
significantly impacted the water supply wells.
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West of the Site, the nearest identified water well islocated over 1/4 milefromthe Site. The
predominant groundwater flow direction at the Siteis to the south towards Maple Creek.
Maple Creek isalocal discharge zonefor the saproliteand bedrock groundwater. No nearby
water wells were identified south of the Site. The closest wdll in this direction isdmost a
mile away on the south side of Maple Creek and is not used.

The results of the water well inventory and the residential well sampling program have
shown that there are no water supply wellsimmediately downgradient (south) of the Site.
The closest residential wells are located to the east (cross gradient) of the Ste. The wells
have not been significantly impacted by Site activities.

Moreover, the Siteislocated withinthe* Airport EnvironsArea’ asdefined by the Greenville
- Spartanburg Airport Environs Area zoning Ordinance, dated March 29, 1996. Thiszoning
ordinance precludes future residential development use of the Site.

E.8 Ecological Setting

There are two primary terrestrial plant communities present on the Site. The area of the
landfill, process area, and administrative area is an old field dominated by goldenrod,
ragweed, Queen Anne' slace, and clover. Shrubs, such as sumac and willow have started to
invade and become established intheold field. Kudzu was al so present throughout theentire
Site. Areal coverage of herbaceous vegetaion was dose to 100 percent.

A second major plant community on the Site is mixed deciduous/coniferous forest which
includes avariety of oak, maple, pine, tulip poplar, hickory, and sumac. The ground cover
within the forest is well developed. The mixed forest community occurs on those portions
of the Site that have not been disturbed during the past 20 years or more.

Maple Creek is a perennial stream that flows west to east near the southern border of the
landfill. Maple Creek isrelatively shdlow, generally lessthan 12 inches deep. The width of
the creek variesfrom approximately 6 feet to 15 feet. Any wetlands on the Site are associated
withMapleCreek. Theareawithin 1/4 mile upstream of the Sitehasbeen altered asaresult
of installation asanitary sewer line. The sewer line crosses Maple Creek at several locations
upgradient of the Site and near the southern limit of the closed MSWL.

E.9 Nature and Extent of Contamination

E.9.1 General Sampling Strategy

As previoudly discussed in Section B.4, the Remedia Investigation field work was
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conducted intermittently from May 1998 to December 2001. During the Remedid
Investigation over 300 samples ( landfill gas, surface soil, subsurface soil, groundwater,
sediment and surface water) were collected to characterize the Site. Approximately 70% of
the samples were analyzed for volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), Pesticides, polychlorinated biphenyls (PCBs) and metals.

E.9.2 Brief Overview of Known and/or Suspected Sources of Contamination

Based on the results of the Remedial Investigation, the two potential contaminant sources
currently on the Site are: the closed MSWL and impacted soils.

Theareaof theclosed M SWL isapproximately 10.1 acresand the estimated volumeof waste
does not exceed 320,000 cubic yards. Based on the landfill gas samples, not all of this
volume contains putrescible waste. The water table beneath the Site appearsto intersect the
waste. VOCsdetectedinlandfill gassamplesindicatetheclosed MSWL containshazardous
constituents consistent with typical mixed waste municipal landfills.

Thesoil datacollected during thevarious phasesof the Rl and following the Removal Action
have indicated a limited number of areas with exceedances of Preliminary Remedial Goals
(PRGS). Operations performed in the former operaing areas used for staging of wastes,
located outside the footprint of the landfill, did not have a significant impact on surficial or
underlying soils. Theformer operations appear to have impacted shalow soilsonly (i.e. 0
to 4 feet below ground surface (bgs) in the 501-09, and 601-02 areas. Neither areaappears
to represent asignificant future source of contamination. Concentrations of VOCs observed
in subsurface-soils beneath the Process Distillation Area, within the limits of the MSWL,
appear to represent alocalized source of groundwater contamination.

E.9.3 Types of Contamination and Affected Media

As early as 1985, characterization activities occurred at the Site. Moreover, the facility
activities that had the potential for causing soil contamination were identified during the
Removal Action. Surface soil contamination remaining after the Removal Action was
complete was evauated during a surface soil investigation conducted in 1993. During the
soil investigation, the Site was divided into 18 areas (100-ft by 100-ft sampling grid) from
which composite samples of soil, concrete, exposed waste, and soil beneath concrete were
collected and analyzedfor TAL/TCL parameters(except VOCs). Discrete samplesfor VOCs
analyses were collected from a centra sampling location in each grid section. The

resultsof the of the soil investigationindicated no further removal action was necessary and
served as a guide to focus remedial investigation activities described below.

E.9.4 Landfill Gas
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Landfill gas sampleswere collected at seven locations, L G-1through LG-7. Thelandfill gas
samplelocations are shown on Figure 6. Each landfill gas sample was analyzed for VOCs,
hydrogen sulfide, methane, carbon dioxide, and oxygen. In addition to the sampling and
analyses described above, 21 exploratory trenches were initially excavated to define the
extent of the closed municipa landfill. Additional test trenches were excavated on the
southern portion of the landfill to confirm landfill presence and limits in this area. The
locations of the exploratory trenches areillustrated on Figure 7. The landfill gas data from
locations LG-3 and L G-7 demonstrate that no landfill gases are present and, therefore, that
there may be areas within the estimated landfill boundary in which putrescible waste is not
present. VOCs were detected in all landfill gas samples, however, concentrations were
generdly lessthan 1 part per million per volume (ppmv). At the sample locationswithin the
landfill limits, VOCs were detected at concentrations greater than 1 ppmv primarily at
locations LG-1 and LG-2. Benzene was detected at location LG-3 at a concentration of
1.1846 ppmv. Thelow concentrations of VOCs detected in the landfill gas at the majority
of locations may be morereflective of residual concentrations of these chemicalsin soil due
to past aboveground operations than of the presence of chemicasinthelandfilled materials.

LocationsLG-1 and LG-2 are situated at the northern limit of the landfill in the Incineration
and 501 Areas, respectively. Previous activities in these areas included the handling of
various solvents and organic chemicas. The VOCs present at the highest concentrations are
vinyl chloride (298 ppmv at LG-1 and 66 ppmv at LG-2), benzene (258 ppmv at LG-1 and
7.5 ppmv at LG-2), and toluene (87 ppmv at LG-1 and 4.5 mg/L at LG-2). Also present at
concentrations greater than 10 ppmv are chloroethane, methylene chloride,
1,1-dichloroethane, cis-1,2-dichloroethene, ethylbenzene, and dichlorodifluoromethane.

The laboratory results are summarized in Appendix B.
E.9.5 Surface and Subsurface Soil

As previously discussed, in 1993, the Site was divided into 18 areas from which composite
samples of soil, concrete, exposed waste, and soil beneath concrete were collected and
analyzed for TAL/TCL parameters. During Phase | through 111 of the RI, additional surface
soil sampleswere collected from locations SS-1 through SS-7 along the east side of the Site
to complete the delineation of affected surface soilsin this areaand from location SS-8 in
the Sedimentation Basin Area. Eight soil borings (SB-01 through SB-08) were adso
advanced and andytical sampleswere collected from the 0to 1 and 4 to 5 foot bgsintervals
of each boring. Soil borings SB-01 through SB-06 were located outside the northern
boundary of the Site to provide data regarding potentid impacts to the Site atributable to
upgradient sources such asthe former junkyard to the north. Sail borings SB-07 and SB-08
were located in the drainage ditch along the east sde of the Site to determine whether
sediments/soilsin or beneath the ditch were affected by Site activities. All samples were
analyzed for TAL/TCL parameters.

Additional soil sampleswere collected duringthePhaseV RI Investigation to further assess
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areas where potentially significant contamination was identified during the 1993 sampling
program and/or assess subsurface impacts beneath the former Aqua-Tech operating areas
(within and outside the limits of the landfill) where hazardous materials were managed.

The soil and concrete sample locations and the 1993 sampling grid are shown on Figure 6
and summarized in Appendix B.

A total of 55 soil borings were completed during the December 2001 subsurface soil
investigation. The soil boringswere advanced utilizing aDPT rig mounted on afour-wheel
drive truck. The DPT samples consisted of 4-ft continuous soil core samples from surface
to refusal or maximum sampling depth, whichever occurred first. Each sample waslogged
and screened with a photoionization detector (PID) meter. An on-site laboratory was used
to support the investigation. Twenty percent of the total samples analyzed by the on-site
laboratory were delivered via overnight courier to an off-site laboratory, for
confirmation/validation of the on-sitelaboratory'sresults. Theon-siteand off-sitelaboratory
results are summarized in Appendix B. The subsurface boring locations are illustrated on
Figure5.

E.9.5.1 Summary Results of the 1993 Soil Investigation and RI Phase I, I and
I1I Soil Activities

VOCs, SVOCs, Pesticides, and PCBs were present to a limited extent in Site soils at
concentrationswhich exceeded theresidential PRGs. If the concentrations of the compounds
detected in Site soils are compared to the industrial PRGs, the exceedances are further
limited to:

. four VOCs in three of the 103 samples evaluated ((tetrachloroethene (PCE) and
trichloroethene (TCE)) inthe soil beneath the concrete pad of the ProcessDitillation
Area, PCE in asurface soil sample, and PCE, TCE, xylene and ethylbenzene in the
501-09 waste sample);

. One SVOC inthree of the 103 samples evd uated (Benzo(a)pyrenein Area 509-04
and the “ soil under concrete” samples);

. one pesticide in one of the 103 samples evaluated (toxaphenein Area 509-05); and,

. three PCB Aroclorsin four of the 103 samples evaluated (Aroclor 1242 in the soil
beneath the concrete Process Distillation Area, and Aroclor 1254 in Areas 509-01,
509-03, and 501-06, and Aroclor 1248 in SB-07).

Aluminum, arsenic, cadmium, copper, iron, lead, and mercury were present in Site soils at
concentrations which exceeded the residential PRGs and were greater than two times the
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average concentration detected in background samples. If the concentrations of the
compounds detected in Site soils are compared to theindustrial PRGs and twicethe average
background concentrations, the exceedances are limited to:

. arsenicin 14 of the 103 samples evaluated, 8 on-site and 7 off-site. Five of 8 on-site
samples were samples of concrete. The two exposed on-site soil samples with
exceedances of the arsenic criteria were from locations 505 and SS-8. The average
concentration of arsenicin these sampleswas 11 mg/kg. The off-site sampleswhich
exhibited exceedances of the arsenic criteriawere all from soil borings advanced on
the property to the north. The average concentration of arsenicin the surface soil (0
to 1 foot bgs) at these locations was 89 mg/kg;

. copper in the exposed waste in Area 501-09;

. mercury in 3 of the 103 samples evaluated. The samples of exposed soil which
exhibited exceedances were from Areas ERC-01, 501-03, and 501-04. The average
concentration of mercury in these exposed soils was 57.2 mg/kg; and,

. cyanidein all samples which exceeded the residential PRG.

Exceedances of the residential PRGs for arsenic and iron were detected in the samples
collectedfromthelocationseast of thelandfill area. However, dl on-site concentrationswere
withinthe estimated ranges of background concentrations. The concentrationsthat exceeded
PRGs are shown on Figures 16 through 25.

E.9.5.2 Summary Results of the RI Phase IV Soil Activities

Soil samples collected adjacent to or beneath the former operating areas (502A and B, 503,
504, 505 and PCL,) situated outside the footprint of the MSWL showed no significant
impact from former operations. All VOC analyses from these areas were reported as
non-detect or at concentrations well below the PRGs.

Impactsto soilsin the 501-09 Areaand 601-02 Areawere observed to berelatively shallow.
Concentrationsof chemicals of concern exceeding the PRGswere limited to the upper 4 feet
of the soil horizon. Inthe 501-09 Area, the exceedances of the VOC PRGs occurredin soil
borings BH-4 and BH-8. PCE and TCE were the only VOCs detected in soil at
concentrations that exceeded the PRGs. Samples from boreholes BH-4 and BH-8 had
reported concentrations of PCE of 441 and 300 mg/kg, respectively. TCE was detected in
boring BH-8 at a concentration of 14 mg/kg. In the 601-02 Area, samples from borings
BH-23, BH-26, BH-27, and BH-29 had no detectableVOCs. Borehole BH-28 wastheonly
boreholein Area601-02 that contained VV OCsin exceedance of their respective PRGs. PCE
and TCE weredetected at concentrationsof 17.1 mg/kgand 21.2 mg/kg, respectively. These
concentrations were limited to only the first one to two feet bgs. All other boring samples
from the 601-02 Area were either non-detect or well below PRGs.

20



The Process Distillation Area sits over the northwest portion of the closed MSWL.
Soil s/waste with concentrati ons exceeding the PRGs were delineated within thelimits of the
landfill. In the Process Distillation Area, the upper 8 feet of the borehole contained
concentrations of PCE and TCE as high as 320 mg/kg and 1,020 mg/kg, respectively, in
exceedance of PRGs. The concentrations increased with depth down to 8 feet bgs. The
refusal depth of BH-19 was 15 feet bgs. The results from the bottom-sample from BH-19
indicated that all VOCswere either below PRGs or non-detect. Furthermore, PCE and TCE
were also detected in exceedance of their respective PRGs in BH-18, BH-20, BH-21, and
BH-22. Theresults of bottom samples collected from these boreholes were all reported as
either non-detect or below PRG for V OCs, except for BH-18. The bottom-sample from BH
18 (9 feet bgs) had reported concentrations of PCE and TCE of 12.1 mg/kg and 15.3 mg/kg,
respectively. Theremaining boreholeswithinthe ProcessDistillation Areaprovided samples
that were either non-detect or contained concentrations wel below their respective PRGs.

Concentrationsof V OCs observed in subsurface-soils beneath the Process Distillation Area,
within the limits of the MSWL, appear to represent a localized source of groundwater
contamination.

E.9.6 Groundwater

During Phase | and Il of the RI, five new monitoring wells were installed and one round of
groundwater sampling was conducted of all new and existing monitoring wells to gather
analytical data to complete the definition of the extent of groundwater affected by Site
activities. Anadditional fivetemporary monitoring wellswereinstalled in off-sitelocations
west of the Site and sampled in 2000 during the Phase 111 supplementa investigation
performed as part of the RI. Four additional groundwater monitoring wells were installed
during Phase IV of the supplemental RI investigation. The four wells were installed:

. to further delineate groundwater quality to the east, between the Site and adjacent
residences with access to existing groundwater wells (MW-26);

. to further delineate off-site groundwater quaity to the southwest (MW-25); and,

. to assess shallow bedrock groundwater quality immediately south of Maple Creek
(MW-23A, MW-24A).

During PhaselV of the Supplemental Rl investigation, all new and existing monitoring wells
were sampled including the temporary monitoring wells installed during Phase 111.

A completedatabase contai ning groundwater analytica datagenerated between 1985 and the
present is contained in Appendix B.

E.9.6.1 Summary of Groundwater Activities
During Phase 1V of the RI, an attempt was made to re-sample 36 existing monitoring wells
and 5 temporary monitoring wells. Two of the existing monitoring wells (MW-18 and

MW-18A) were dry and could not be re-sampled. Samples from all wells sampled were
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analyzed for TCL VOCs. Groundwater samples collected from existing monitoring wells
MW-2A, MW-4A, MW-7A, MW-8A, MW-9A, MW-9B, MW-10A, MW-11A, MW-16A,
and MW-23 were also analyzed for SVOCs. In addition, groundwater samples collected
from existing monitoringwells(MW-6A, MW 7, MW-9A, MW-16A, MW-23, and M\W-24)
were analyzed for metals. The newly installed wells, (MW-23A, MW-24A, MW-25 and
MW-26) were analyzed for TCL VOCs, TCL SVOCs, metals and PCBs. The sample
locations areillustrated on Figure 4.

To evaluate the impact of Site activities on groundwater quality, the concentrations of the
compounds detected have been compared to USEPA Maximum Contaminant Levels
(MCLYs). Although not an ARAR, secondary MCLs (SMCLSs) were used for comparative
purposes when MCLs were not available. These criteria represent concentrations of
constituents that are acceptable for drinking water sources.

Monitoring well MW-14 is asaprolite monitoring well located hydraulically upgradient of
the Site. Shallow groundwater flow across the Site is from the northwest to the southeast,
toward Maple Creek. The datafrom MW-14, which is located west of the west property
boundary of the Site, represent the background quality of shallow groundwater crossing the
Siteand are used in thefollowing discussionsto eval uate the impact of the Site condition on
groundwater quality. Total phenolswerereported in MW-14 at a concentration of 20 pg/L
during the Phase |1l RI sampling event (04/19/00); the source of the phenols in the
upgradient well is not known.

E.9.6.2 Groundwater Characterization

The organic chemical compounds detected in both the Rl and Phase IV supplemental
groundwater samplesinclude SVOCs, and VOCs. Pesticides were detected intheinitial RI
groundwater samples. The Phase 1V supplemental groundwater sampleswere not screened
for pesticides. No PCBswere detected in any RI groundwater sample. The concentrations
that exceeded the MCLs are shown on Figures 26 through 31. The locations of the cross
sections are shown on Figure 9.

E.9.6.3 Semi-volatile Compounds

The only SVOC compound detected at a concentration that exceeded the MCL was bis(2-
ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate was previously detected in 6 of the 30
saprolite groundwater samples analyzed, 5 of the 8 shallow bedrock monitoring wel
samples, and 5 of the 6 bedrock monitoring well samples. The Phase IV supplemental
groundwater sampling event detected bis(2-ethylhexyl)phthalate in only 1 of the 14 wells
sampled for SVOCs.
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Saprolite Interval

During prior sampling events, the presence of bis(2-ethylhexyl)phthdate at concentrations
that exceeded the M CL inthe saprolitewaslimited to theimmediate vicinities of monitoring
wellsMW-20 west of the west property boundary and MW-15 in the northeast corner of the
Site. The maximum concentrations of bis(2-ethylhexyl)phthalate previously reported at
MW-20 and MW-15 are 9.6 micrograms per liter (ug/L) and 8.6 pg/L, respectively. These
concentrations only slightly exceed the MCL of 6 pg/L. The concentrations of bis(2
ethylhexyl)phtha ate reported in duplicate samples collected from monitoring well MW- 23
in 1998 were reported as 22ug/L and 490 pg/L. These duplicate data are not within an
acceptablerange for data validation purposes and the monitoring well was subsequently re-
sampled on April 20, 2000. Duplicate samples collected on April 20, 2000 from monitoring
well MW- 23 were both reported as non-detect (with a detection limit of 10 ug/L). Inthe
recent (December 2001) groundwater samplefrom MW-23, bis(2-ethylhexy!)phthal ate was
reported as non-detect. Consequently, the elevated concentration reported in 1998 (i.e. 490
pg/L) is not considered valid based on duplicate data and recent sampling results.

Bis(2- ethylhexyl)phthal ate was not detected in the background monitoring well (MW-14),
TW-2 or in TW-1, downgradient of well MW-20, during previous groundwater
investigations. Monitoring well MW- 20 isalso hydraulically upgradient of thelandfill area
and is located approximately 800 feet south of MW-14. Bis(2-ethylhexyl)phthalate was
previoudy detected in the sample from MW- 20 & a concentration of 9.6 pg/L that slightly
exceeded the MCL but not in the re-sample of MW-20 (at a detection limit of 10 pg/L).
Bis(2-ethylhexyl)phthal ate was not detected at elevated concentrationsin the surface soil

samples collected from the vicinity of MW- 20. The presence of bis(2-ethylhexyl)phthd ate
in MW-20, while absent from MW-14 and from surface soilsin the area, is not explained.

Shallow Bedrock Interval

Previousinvestigations reported that the concentrations of bis(2-ethylhexyl)phthalatein the
shallow bedrock monitoring wells were generally higher than in the saprolite wells, with
detected concentrations ranging from 7.4 pg/L at MW- 9A to 44 ug/L at MW-10A. With

the exception of MW-8A and MW-13 in which it was not detected, bis(2
ethylhexyl)phthaate previously was reported in all shallow bedrock groundwater samples
at concentrations that exceeded the MCL.

Thehighest concentration of bis(2-ethylhexyl)phthal ate (44 pg/L) wasdetected at MW- 10A,
downgradient of the landfill area. Bis(2-ethylhexyl)phthalate was not detected in the
saprolite monitoring well at this location and no elevated concentrations of bis(2-
ethylhexyl)phthalate were detected in surface soilsin the vicinity of thiswell.

For the shallow bedrock wells that were sampled and analyzed for SV OCs during the Phase
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IV supplemental RI groundwater sampling event, all samples, including the newly installed
wellsMW- 23A and MW- 24A south of Maple Creek, reported bis(2- ethylhexyl)phthalate
as non-detect (samples from shallow bedrock wells MW-13 and TW-5 were not analyzed
for SVOCs; shalow bedrock well MW-18A was dry).

Bedrock Interval

The concentrations of bis(2-ethylhexyl)phthalae in the bedrock interval monitoring wells
ranged from 3 pg/L to 25 pg/L, in previous investigations. Previoudy, the highest
concentration, 25 pg/L, was detected in monitoring well MW- 9B, located hydraulically
down gradient of the potential surface soil source areas. However, samples collected from
MW-9B during the Phase IV investigation were reported as non-detect for bis(2-
ethylhexy)phthal ate.

Bis(2- ethylhexyl)phtha atewasprevioudy detected at aconcentration greater thanthe MCL
inwell MW-6A on one occasion. Thiswell is south southwest of MW-9B and is, therefore,
further down gradient from MW-9B. In addition, bis(2-ethylhexyl)phthalate was reported
abovetheMCL inMW-4A, MW-11A and MW- 16A inprior investigations. Of the bedrock
wells sampled during the Phase IV groundwater investigation, only one well (MW-16A)
contai ned bis(2-ethylhexy)phthal ate (11ug/L) in exceedance (marginally) of thecompound's
MCL.

E.9.6.4 Pesticides

Groundwater samples were not analyzed for pesticides during the Phase IV groundwater
sampling event.

In previousinvestigations, pesticides were detected in two saprolite monitoring wells, MW-
8 and MW-24. No pesticides were detected in either the shallow bedrock or bedrock
monitoring intervals. The pesticides detected were alpha BHC, dieldrin, and heptachlor
epoxide in MW-8 and aldrin, dieldrin, and endrin in MW-24. Only one compound,
heptachlor epoxide in MW- 8, was present at a concentration that exceeded the MCL. The
concentration of heptachlor epoxidein MW- 8 was 0.92 ug/L versusthe MCL of 0.2 pg/L.
Dieldrinwasthe only pesticide detected in both MW- 8 and MW-24. EPA hasnot devel oped
an MCL for dieldrin; both reported concentrations exceed the EPA Region 9 PRG's for
residential tap water (0.0042 pg/L).

No pesticideswere detected in the background saprolite monitoring well (MW-14). None of
the pesticides detected in the groundwater sample from MW- 8 were detected in the surface
soil samplesfrom the surrounding areas. Nonetheless, given the location of MW- 8 and the
shallow nature of the pesticide presence, the presence of the pesticidesin MW- 8 may be a
result of Site activities. However, the concentrations detected are very low and the extent
of pesticide presenceislimited to the saproliteinterval in the immediate vicinity of MW- 8.
The detection of pesticides in MW-24, which is located on the south side of Maple Creek
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oppositethe southwest quadrant of the Site, isunexplained. Asstated previoudy, saprolite
groundwater discharges into Maple Creek upgradient of MW-24 and, therefore Site
impacted groundwater from this interval is not expected to be present on the south side of
Maple Creek. In addition, pesticides are not present in the saprolite monitoring well MW-
10 or shallow bedrock monitoring well MW-13, which areimmediately upgradient of MW-
24. Therefore, the presence of pesticides in this well does not appear to be related to Site
activities.

E.9.6.5 Volatile Organic Compounds

In previous investigations, several VOCs were detected in the groundwater samples.
However, theonly VOCspresent at concentrationsthat exceeded their respectiveM CLswere
1,1-dichloroethene, 1,2-dichloroethane, 1,2-dichloroethene (total), benzene,
tetrachloroethene, trichloroethene, and vinyl chloride. The exceedance of the MCL for 1,2-
dichloroethane occurred only in saprolite monitoring well MW- 3. Exceedances of theMCL
for benzene occurred in MW- 3 and saprolite monitoring well MW- 7. No exceedances of
the VOC MCLs occurred in any monitoring well installed south of Maple Creek or in the
DPT samples with the exception of tetrachloroethene in the groundwater sample from
DP-04, which marginally exceeded the MCL at a concentration of 5.4 pg/L.

PCE and TCE were detected the most frequently and in al monitored intervds. With the
exception of benzeneand 1,2-dichl oroethane, the other compoundsthat exceededtheirMCL s
and occurred in more than one or two isolated samples are degradation products of
PCE/TCE. Therefore, the extent of the VOC groundwater plume is characterized in the
following discussion based upon the presence of PCE and TCE. This approach isintended
to simplify the definition of the groundwater contaminant plume and is not intended to
diminishtheimportance of the presenceof the other constituents. Thelocationsat whichthe
concentrations of the other VOCs exceeded their respective MCL s areall located within the
limits of the PCE/TCE plume(s). Therefore, the definition of the PCE/TCE plumes will
encompass al groundwater impacted by VOCs.

During the recent Phase IV supplemental RI groundwater sampling event, the following
VOCs were detected in exceedance of their respective MCLs. benzene; cis-1,2
dichloroethene; 1,1-dichloroethene; 1,2-dichloroethane; tetrachloroethene; 1,1,1
trichloroethane; trichloroethene; and vinyl chloride. Cis-1,2-dichloroethene,
tetrachloroethene, and trichl oroethene were detected themost frequently andinall monitored
intervas.

Theanalytical datafor PCE and TCE in the various groundwater intervals have been plotted
on Figures 26 through 31.

Saprolite Interval
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All of the VOCs that were present in groundwater at concentrations that exceeded their
respective MCLs were present in the saprolite interval. None of these compounds were
detected in background saprolite monitoring well MW-14. |sopleths for total VOC
concentrationsin the saprolite interval are shown on Figure 28. |soplethsof PCE and TCE
concentrations in the saprolite are presented on Figures 26 and 27 respectively.

As shown on Figure 26 and 27, the presence of PCE and TCE in Site groundwater at
concentrationsthat exceeded their MCLsof 5 pg/L isinthreeareas: the AdministrativeArea
(MW-1); the 502/503 and 601 Aresas; and, southwest of the 510 Area. The highest reported
concentration of PCE in 2001 was 1,200 pg/L from monitoring well MW-1 (the reported
concentration in 2000 was 830 pg/L). Theconcentrations of PCE in MW- 12 and MW- 19
were 100 pg/L and 140 pg/L, respectively in 1998. The concentrations of PCE in MW-12
and MW-19 werereported as 110 pg/L and 290 pg/L, respectively in 2001. Resultsfrom
the Phase |V groundwater investigation also reported levels of PCE in MW-3 and MW-10
at concentrations of 200 pg/L and 130 pg/L, respectively. The highest concentration of
TCE (265 ug/L) was detected at MW- 10 and the concentrationsat MW- 1 and MW- 19 were
140 pg/L and 57 pg/L, respectively in 1998. The highest concentration of TCE (640 ug/L)
was detected in MW-12; the reported concentrations at MW-10, MW-1, and MW-19 were
360 pg/L, 46 pg/L, and 33 pg/L, respectively in 2001.

MW- 1ishydraulically crossgradient of the 501- 09 and Process Distillation Areasinwhich
the highest concentrations of PCE and TCE in soil were detected. MW- 9 is hydraulically
downgradient from the potential source areas; however, except in sampleDP- 4, neither PCE
nor TCE weredetected in any of the soil samplescollected from locations surrounding MW-
19.

No VOCs were detected in the saprolite monitoring wells or the direct push sample located
south of Maple Creek.

Shallow Bedrock Interval

TheV OCs present at concentrationsthat exceeded their respective MCLsingroundwater in
the shallow bedrock interval were benzene, 1,2-dichloroethane, PCE, TCE, 1,1-DCE, vinyl
chloride, and 1,2-DCE. Isoplethsillustrating total VOC concentrationsin shallow bedrock
groundwater are shown on Figure 31. Isopleths of the PCE and TCE concentrationsin the
shallow bedrock are presented on Figures 28 and 29, respectively. The decreases in the
concentrations of PCE and TCE with depth can be seen in the profile plot of the
concentration data presented on Figure 32.

Much of the PCE/TCE groundwater plume in the shallow bedrock interval centers around

wells MW-7A, MW-9 and MW-11A. This area is hydraulically downgradient of the
potential sourcesin the509, 601, and Process Distillation Areas. Therefore, the most likdy
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sources of PCE/TCE in the shallow bedrock interval include soilsin these potential source
areas and impacted groundwater in the overlying water table interval. MW- 13 is located
along the western boundary of the Site in the southwest quadrant. There are no identified
potential sourceareas of PCE located inthevicinity of MW- 13; however, groundwater flow
from the Process Distillation Area may be reflected in MW-13.

Based on the presence of upward vertical hydraulic gradients between the bedrock and
saproliteover most of the Site, and thelack of VVOC detectionsin the monitoring wells south
of MapleCreek, it appearsthat the shall ow bedrock groundwater dischargesto Maple Creek.

Bedrock Interval

VOCs present at concentrations that exceeded their MCLs in groundwater in the deeper
bedrock interval included benzene, 1,2-DCE, TCE, PCE, 1,1-DCE, and vinyl chloride. The
concentration of PCE in the bedrock interval ranged from non-detect to 180 pg/L at MW-
9B. PCE was not detected in bedrock monitoring well MW- 6A. PCE, TCE 1,1-DCE,
benzeneand vinyl chloride weredetected in MW-11A. The concentrations of PCE and TCE
in the bedrock interval have been plotted on Figures 29 and 30, respectively.

The presence of PCE at locations MW- 8B, MW-9B and MW-11A is consistent with its
presencein the upper interva sand thelocations of the potential sourceareas. Therefore, the
sourceof PCE/TCE inbedrock interval groundwater ismost likely theimpacted groundwater
at the shalower depths.

E.9.6.6 Metals

New wellsand a sub-set of existing monitoring wellswere sampled for metalsin December
2001. Therefore, the assessment that follows combines recent and prior datato provide a
complete overview of metal concentrations in groundwater.

During prior investigations, six of the TAL metals, aluminum, antimony, iron, lead,
manganese, and thallium, were detected in groundwater from Site monitoring wells at
concentrations that exceeded the MCLSs. In previousinvestigations, thalium exceeded its
MCL in only one sample from monitoring well MW-3; the only MCL exceedance for
antimony was reported in monitoring well MW-11A. The MCL exceedance for lead
occurred in background monitoring well MW-14 for one sampling event. During the Phase
IV supplemental Rl groundwater investigation, fiveof the TAL metal's, aluminum, antimony,
iron, manganese, and thallium, were detected in groundwater from Site monitoring wells at
concentrations that exceeded the MCLs. The respective exceedances can be viewed in
Appendix B.

Previous investigations suggest that the composition of the geologic units in which the
monitoring wells are installed is essentidly the same. Therefore, the background
concentrations detected in saprolite monitoring well MW-14 are assumed to be also
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representative of background inthe other monitoredintervals. Based on that assumption and
the analytical data from previous investigations, the only metals that are present at
concentrations that exceed both the MCLs and background concentrations are iron,
manganese, and thallium.

The MCL and background concentrations of iron were exceeded in only one monitoring
well, MW- 7 (95,400 pg/L), during Phase IV. Monitoring well MW-7 is a saprolite
monitoring well in awell nest that includes shallow bedrock and bedrock monitoring wells.
Iron was not detected at concentrations that exceeded the standards in any of the other
samplesfrom thiswell nest. Elevated concentrations of iron were present in the majority of
surface soil samples. The concentration of iron in MW-7 may be atributable to landfill
influences.

TheMCL and background concentrations of thallium were exceededin only one monitoring
well, MW- 3 (14 pg/L) during the prior investigations. It was, however, reported in two of
thewellssampled for metalsduringthe PhaselV RI investigation (MW- 7, MW-9A). MW-
3 and MW-7 are saprolite monitoring wells. The source of thallium in the samples is
unknown; however, the location of MW-3 isimmediately adjacent to the landfill area and
MW-7 iswithin the landfill area. The absence of thallium at similar concentrationsin the
background and other groundwater samples suggest that the presence of thalium in the
samples from MW- 3 and MW-7 may be the result of alocdized Site influence. MW-9A
is a shallow bedrock well situated beneath the landfill in the vicinity of MW-3. Thallium
was not detected in the shallow sgprolite well at this location (MW-9). The volume of
groundwater with elevated concentrations of thallium is limited to the saprolite interval in
the immediate vicinity of MW- 3 and MW-7.

The exceedances of the MCL and background concentrations of manganese occurred
primarily inthe saprolite monitoring welswith limited exceedances occurringintheshallow
bedrock (MW-8A, MW-10A, and MW-13) and bedrock (MW-11A). Manganese was not
present in the bedrock interval at any concentration that exceeded the M CL and background
concentrations.
The plumes of groundwater exhibiting elevated concentrations of manganese (>200 pg/L) are
centered around wells MW-3 in the saprolite intervd and MW-11A in the bedrock intervd.
Thesewellsarelocated in the approximate center of the Site, west of thelandfill area. Thelimit
of the manganese plumein the saproliteinterval extendsacrossthe areabounded by the landfill
limit on the north and east, and by the western limits of the operational areas on thewest. The
plume narrows to the south and is generally within the landfill limit. Elevated concentrations
of manganese were detected in monitoring well MW- 22, but not in any other monitoring well
located south of Maple Creek. Manganese was non-detect in the recent groundwater sample
collected from monitoring well MW-23 by low flow purging/sampling techniques suggesting
previous detections may have been attributable to turbidity in the samples (Note: similar
reductions were observed in MW-2, MW-14, MW-19, and MW-20). Therefore, due to the
pattern of groundwater flow described previously which demonstratesthat most of the saprolite
groundwater discharges into Maple Creek and the absence of elevated concentrations of
manganese in the other wells south of Maple Creek, the presence of an elevated concentration
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of manganese in MW-22 is not considered aresult of Site related activities. In addition to the
manganese plume, thereis an elevated concentration in MW-1 east of the east drainage ditch.
Thisdetection appearsto belocalized asthe monitoring wellsin theimmediate vicinity of MW-
1 (MW- 8 and MW-5) do not exhibit elevated concentrations of manganese.

Groundwater with elevated concentrations of manganese in the shallow bedrock intervd is
within the limit of the Site operation areas, outside the limit of the landfill. The manganese
plumein the shallow bedrock extends beyond the saprolite plumein the southwest direction at
MW-10A.

Manganeseisreadily released from soil and rock with acidic changesin the pH. Such changes
in pH would be expected to be associated with the presence of the landfill and possibly the
facility operations. Therefore, with the exception of MW-22, the presence of elevated
concentrations of manganese in saprolite, shalow bedrock and bedrock groundwater is most
likely aresult of Site activities.

E.9.7 Sediment

The characterization of sediment in the drainage ditch east of the landfill areaand in Maple
Creek is based upon the analytical data from samples collected a eight locations (SD- 01
through SD-06, CRA-07, and CRA-08) which are located north, east, and south of the Site.
Sediment sample location SD-02 is located in the ditch along the east side of the landfill
area. Thedranage ditch located north of the Site, which drainsthe property north of the Site
as well as the northeast corner of the landfill area, drains into the east ditch along the
northern edge of the property. Sediment sample locations SD-1, SD-3 through SD-6,
CRA-07 and CRA-08 are located in Maple Creek. Sediment sample locations SD-3,
CRA-07, and CRA-08 are located approximately 1,000 feet, 6,000 feet, and 1,000 feet
upstream of the Site, respectively, and represent background conditions. To evaluate the
impact of Site surface water runoff and groundwater discharge on the quality of the
sedimentsin Maple Creek, the analytical data from the sample locations within the area of
influence of the Site have been compared to background. The concentrations of the
compounds detected in the sediment samplesare presented in Appendix B and areillustrated
on Figures 33 and 34. Potential impactsto the creek and sediments attributable to the recent
installation of asanitary sewer trunk main along, adjacent to, and acrossthe creek in several
locationsare not known. Theorganic chemica compoundsdetected in the sediment samples
were SV OCsand VOCs. Various SVOC and VOC compounds were detected in the samples
collected from Maple Creek. However, none of the concentrations were higher than the
compounds' respective PRGs. Only two compounds detected at location SD-1 downstream
of the Site, benzo(b)fluoranthene and benzo(k)fluoranthene, were not detected at location
SD-3whichisupstream of the Site and reflective of background. Benzo(b)fluoranthene and
benzo(k)fluoranthenewere detected at SD-1 at estimated concentrations of 66 and 74 pg/kg,
respectively. These compounds were also detected at SD-5 at estimated concentrations of
160 and 140 pg/kg; however, each was detected in only one Site surface soil sample and
neither was detected in any groundwater sample. Thereisno obvious on-ste source of these
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compounds to the sediment of Maple Creek; however, similarly to Aroclor 1248 and 2-
methylnaphthalene, the most likely source is Site surface soil. The concentrations of the
other compounds detected at SD-1, benzo(a)anthracene, benzo(a)pyrene, chrysene,
fluoranthene, phenanthrene, and pyrene, were approximately the same asthe concentrations
at background location SD-3. Therefore, the presence of these compounds has not been
influenced by the Site condition. All metals anal ytes were detected in the sediment samples.
Chromium, mercury, and silver were detected in sediment samples at concentrations which
exceeded their respective PRGs. In the evaluation of the sediment metals data, the same
convention utilized in the evduation of the soil analytical data has been applied: detected
concentrationsarefirst compared to the PRG and, if higher than the PRG, arethen compared
to the estimated maximum background concentration. The estimated maximum background
concentrations are equal to two times the average concentration detected in the background
samples.

Chromium was detected at concentrations which exceeded its PRG inall sediment samples,
including the background samples. The comparison of the exceedances to the maximum
estimated background concentration (two times background) of 17.4 mg/kg indicates the
samples collected at SD-1, SD-2, SD-5 (June 1990), and SD-6 exceeded both background
and the PRG. The average concentration of chromium in the sediment sample from location
SD-5 located in Maple Creek was 20.9 mg/kg, only dlightly higher than the estimated
maximum background concentration and ismost likely reflective of background conditions
and not of an influence from the Site. The concentrations of chromium in samples collected
from the other locations in Maple Creek ranged from 13.5 mg/kg at SD-6 to 23.7 mg/kg at
SD-1 downstream of the Site. Chromium was detected in all surface soil samples. The
concentrations of chromium in the Site - surface soil samplesranged from 4.6 mg/kg to 339
mg/kg with an average concentration of 78.4 mg/kg and the concentrationsin the 0 to 1-foot
bgs samples from the of f-Site borings ranged from 19 mg/kg to 34.9 mg/kg with an average
concentration of 31.2 mg/kg. The highest concentrations of chromium were generally
detected in the surface soil samples from the 501, 509, and Sedimentation Basn Areas.
Areas 501 and 509 have potential to impact the sedimentsin the vicinity of SD-2 through
transport of soil particles in surface water runoff. Therefore, the probable source of
chromium at SD-2 issurfacewater runoff from the 501 and 509 areas. Mercury was detected
in the sample from one location (SD-5) at concentrations which exceeded the PRG of 0.15
mg/kg. This concentration was also higher than the estimated maximum background
concentration of 0.12 mg/kg. Mercury was detected in 51 of the 78 Site surface soil samples
at concentrations which ranged from 0.12 mg/kg to 72.6 mg/kg and averaged 3.6 mg/kg.
Mercury was not detected in the off-Site borings at any concentraion greater than 0.21
mg/kg. The highest concentrations of mercury in Site surface soil were in the samplesfrom
Area501, specifically Areas 501-01, 501-03,Area 501-04, and 501-06. The concentrations
in these areas ranged from 15.1 mg/kg to 62.9 mg/kg.

Nickel was detected in the sample from one location at concentrations which exceeded the

PRG of 20.9 mg/kg. Thelocation at which the exceedance occurred islocated inthedrainage
ditch in one of the samples collected at SD-2 (25 mg/kg in June 1998). A confirmatory
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samplewas collected at SD-2 in July 1999. The concentration of nickel in this sample was
13 mg/kg, less than the PRG. Both these concentrations are higher than the estimated
background concentration of 4.8 mg/kg. Nickel was detected in 67 of the 78 Site surface soil
samples at concentrations which ranged from 2.5 mg/kg to 1,180 mg/kg. The average
concentration in Site surface soils was 36.4 mg/kg.

E.9.8 Surface Water

The characterization of surface water in the drainage ditch east of the landfill areaand in
Maple Creek isbased upon theanal ytical datafrom samples collected at six locations (SW-1
through SW-6) which are located north, east, and south of the Site Surface water sample
location SW-2 is located in the ditch along the east side of the landfill area. The drainage
ditch located upgradient (north) of the Site, which drains the off-site property north of the
Site as well as the northeast corner of the landfill area, drainsinto the east ditch. The data
from SW-2, therefore, represent potentia contributions from the Site and from the off-gte
propertiestothenorth. Surfacewater samplelocations SW-1, SW-3through SW-6, CRA-07,
and CRA-08 are located in Maple Creek. Surface water locations SW-3, CRA-07, and
CRA-08 are located approximately 1,000 feet, 6,000 feet, and 1,000 feet upstream of the
Site, respectively and represent background surface water quality. To evaluate the impact of
Site surface water runoff and groundwater discharge to the quality of the surface water in
Maple Creek, the analytical data from the sample locations within the area of influence of
the Site have been compared to background. The concentrations of the compounds detected
inthe surfacewater samplesare presented in A ppendix B, and have been mapped on Figures
33and 34. Theonly organic chemical compoundsdetected inthe surface water sampleswere
VOCS. Six VOCs, 1,1-dichloroethane, 1,2-dichloroethene (total), benzene,
tetrachloroethene, trichloroethene, and vinyl chloride, were detected; however, no
concentration exceeded its PRG. No VOCs were detected in background sample SW-3.
Samplelocations SW- 4 and SW-5 are located in Maple Creek along the south boundary of
the landfill area. The influence of saprolite groundwater discharging from the landfill area
into Maple Creek would be reflected in the analytical datafrom these locations. No VOCs
weredetected in thesamplefrom location SW- 4. Two VOCs, 1,2-dichloroethene (total) and
trichloroethene, were detected in the samplefrom SW-5; however, theconcentrations of each
compound were less than 1 ug/L. These data demonstrate that groundwater discharge into
Maple Creek has had no significant effect on the quality of surface water in the creek
adjacent to the Site.

All six of the VOCs noted above were detected at location SW-2 in the eastern drainage
ditch; however, none of the concentrations exceeded the PRG. The presence of these
compounds in surface water at this location is most likely a result of the discharge of
saprolite- groundwater into theditch. Samplelocations SW-6 and SW-1 arelocated inMaple
Creek downstream of the discharge point of the east drainage ditch into the creek. Three
VOCs, 1,2-dichloroethene (total), tetrachloroethene, and trichloroethene, were detected in
the samples from these locations. The concentrations of the VOCs detected in the samples
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from locations SW-6 and SW-1 were low, ranging from 0.43 pg/L to 2 pg/L. All these
concentrations are orders of magnitude below the PRGs. These data demonstrate that the
V OCsdetected inthe samplesfrom Maple Creek may bepresent asaresult of Siteinfluence,
however, there has been no significant effect on the water quality of the creek. All metals
analyteswere detected in the surface water samples. The concentrations of aluminum, iron,
and manganese in all samples exceeded the PRGs; however, only manganese in SW-2 is
present at concentrations which exceeded both the PRGs and two times the average
background concentrations. As described in the previous section, the influence of saprolite
groundwater discharging from the landfill areainto Maple Creek would be reflected in the
analytical data from sample locations SW-4 and SW-5. The concentrations of the metas
which exceeded the PRGs a theselocations were not higher than the maximum background
concentrations. Thesedatafurther demonstratethat groundwater dischargeinto Maple Creek
has had no significant effect on the quality of surface water in the creek adjacent to the Site.
The concentrations of iron and manganese in the sample from the east ditch (SW-2) are
higher than in any other sample, averaging 1,890 ug/L and 4,150 pg/L, respectively. The
presence of these metals at these concentrations in the east ditch may be reflective of
saprolitegroundwater discharging into the ditch. The concentrations of these analytesin the
samples from Maple Creek downstream of the ditch discharge (SW-6 and SW-1) are
approximately equal in both samples, iron is present at 835 pug/L at SW-6 and 876 pug/L at
SW-1, and manganese is present at 63 pg/L at SW-6 and 62 pg/L, at SW-1. These
concentrations exceed the PRGs but are not higher than two times the average background
concentrations. If the presence of these compounds were a result of an influence from the
east drainage ditch, the concentrationswoul d be expected to decrease with distance from the
ditch. Thisis not the pattern exhibited by these data. Additionally, the concentrationsof iron
and manganese at locations SW-6 and SW-1 are within the range of two times the average
background concentrations and are not indicative of impact from the east drainage ditch on
the Site. Aluminum is present at an average concentration of 1,035 pg/L at SW-6. This
concentration exceeds the PRG; however, it is essentially equal to the average background
concentration of 1,033 pg/L. Aluminum was not detected at a concentration which was
higher than background in any surface water sampl e collected from locations adjacent to the
Site. Therefore, the presence of aluminum at SW-6 isreflective of the range of background
concentrations and not an impact of the Site. The surface water and sediment analytical data
demonstrate that the Site and adjacent propertiesto the north may have impacted thequality
of sediments and surface water in the east dranage ditch. However, there are no
concentrations of organic chemical compounds or metals in the sediment or surface water
of Maple Creek which exceeded the higher of background or screening criteria. Therefore,
there has been no significant impact on the sediments or surface water of Maple Creek from
Site activities.

E.10 Contaminant Fate and Transport

The evaluation of all available Site data identified four potentially significant migration
pathways. landfill gas emissions to ambient air; leaching of contaminants from soil to

32



groundwater; migration of groundwater to surface water; and, vapor transport from
groundwater to indoor air.

. A landfill gas assessment was conducted to estimate maximum landfill gasemission
rates and exposure point concentrations. Comparison of the predicted maximum
emission rates to South Carolina's de minimis emission criteria showed that only
benzene and vinyl chloride exceeded the criteria. Based on the results of the air
dispersion model, the resulting 24 hour average concentrations are below South
CarolinaMaximum Ambient Air Concentrations (MAACS). Therefore, landfill gas
emissions do not pose asignificant risk to on-Site or off-site receptors.

. A qualitative assessment of the potential for leaching of contaminants from soil to
groundwater identified a limited potentia for groundwater impact. Residual soil
primarily contaminated with VOCsis generally limited to the upper 4 feet of the soil
horizon.

. Theevaluation of groundwater migration to surface water has shown that the d osure
of the landfill, and the Removal Action has resulted in the general decline of
contaminant concentrations in the groundwater across the Site. Groundwater
discharges to Maple Creek over most of the Site. However, this discharge of
groundwater to Maple Creek has not resulted in an unacceptable impact on the
surface water quaity and isnot expected to impact surface water quaity.

. An evaluation of the potential migration of VOC vgpors from the groundwater to
indoor air was undertaken for theformer Administration Area. Thisevaluation used
the an air modeling program, and assumed conservatively future residential
development even though such development is currently prohibited at the Site. The

results of this evaluation indicated that the potential vapor migration from
groundwater would not result in an unacceptable risk.

CURRENT AND POTENTIAL FUTURE LAND AND WATER USES

F.1 Land Uses

The Site is presently undeveloped and the land surrounding the Site is generally wooded,
withthe closest residences|ocated approximately 650 feet to the east. Although no activities
of acommercial nature are currently being conducted at the Site, the property is zoned as
commerdcial/industrial, consistent with planned future devel opment in the area. Further, the
Siteislocated withinthe“ Airport EnvironsArea” asdefined by the Greenville- Spartanburg
Airport Environs Area zoning ordinance, dated March 29, 1996. This zoning ordinance
precludes future residential development and use of the Site. Most likely, workers may
conduct occupational, construction or maintenance/installation activities at the Site in the
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future.
F.2 Groundwater Uses

Groundwater is not in use at the Site, but one nearby water well within 1/4-mileisin usefor
non-potableusessuch asirrigating lawnsand gardens, and washing cars. Thisresident isal so
connected to amunicipal water system. Although, the vast majority of the nearby water use
issupplied by a municipal water system, SCODHEC groundwater classificationsfor the area
indicatethat groundwater from the agquifer systemisconsidered acurrent and potential future
source of drinking water.

F.3 Surface Water Uses

Under South Carolina Code of Regulations, Water Classfications and Standards
(Regulations 61-68) and Classified Waters (Regulation 61-69), Maple Creek isclassified as
aFreshwater water body. However, the areaof Maple Creekimmediatdy adjacentto the Site
does not appear to be used for recreationa activities.

SUMMARY OF SITE RISKS

G.1  Summary of Human Health Risk Assessment

The Human Health Baseline Risk Assessment (BRA) estimates what risks the Site posesiif
no action were taken. It provides the basis for taking action and identifies the contaminants
and exposure pathways that need to be addressed by the remedia action. This section of the
ROD summarizes the results of the BRA for this Site.

The BRA for the Aqua-Tech Site addressed two Exposure Units. Exposure Unit 1 (EU-1)
isdefined to include the areainside the existing security fence and extending to the drai nage
ditchjust beyond the southeast extent of the closed M SWL, asshown on Figure 35. Exposure
Unit 2 (EU-2) is defined to include all other areas of the Site (i.e., outside the fence and
beyond the drainage ditch on the south and east of the Site). The data used to calculate risks
for each exposure unit are presented in Appendix B. Specifically, the BRA addressed the
potential for exposure to the various environmental medialocated at the Site, and at Maple
Creek, or based upon off-site air emissions. These environmental media included surface
soil, air, subsurface soil and groundwater in EU-1 and EU2 (because of the mobile nature of
groundwater the exposure units were combined for this medium). Sediment and surface
water were assessed in EU-2. For each environmental medium, Tables 1.1 - 1.6 ( included
in Appendix C) providethe appropriate scenarios, exposure points, receptor populationsand
exposureroutes, aswell astherationalefor selection or exclusion of each exposure pathway
for the Site. A summary of exposure pathways evaluated quantitatively is provided below.



Table 2 - Summary of Exposure Pathways Evaluated Qualitatively

Environmental Medium Scenario Receptor Population
Timeframe

Surface Soil Current Adolescent Trespasser/Visitor (EU-1/EU-2)

Surface Soil Future Resident (EU-1/EU-2)

Commercial Worker (EU-1/EU-2)
Construction Worker (EU-1/EU-2)

Subsurface Soil Current None

Subsurface Soil Future Construction Worker (EU-1/EU-2)

Sediment Current Adolescent Trespasser/Visitor (EU-2)
Sediment Future Construction Worker (EU-2)

Groundwater Current None (qualitative only )

Groundwater Future Irrigation/Maintenance Worker (EU-1/EU-2)

Resident (EU-1/EU-2)

Surface Water Current Adolescent Trespasser/Visitor (EU-2)
Surface Water Future None (qualitative only , same as current)
Air Current Adolescent Trespasser/Visitor (EU-1/EU-2)
Air Future Resident (EU-1/EU-2)

Commercial Worker (EU-1/EU-2)
Construction Worker (EU-1/EU-2)
Irrigation /M aintenance Worker (EU-1/EU-2)

Although, theresidential scenariowasincluded for completenessof the BRA, futureresidential use
of the Siteand itsenvironsisprohibited by the applicable zoning ordinancerel ated to the proximity
of the Site to the Greenville-Spartanburg Airport. Furthermore, the clean-up levesfor all media
of concern at the Site excluding groundwater will be based on future commercial/industrial use
(1x10° for carcinogenic compounds and HQ of 1 for non-carcinogenic compounds). Since
SCDHEC classifies the shallow groundwater beneath the Site as a potentia source of drinking
water, the clean-up levels for groundwater will be based on future residential use.

While the EPA Presumptive Remedy Guidance dlows for streamlining the BRA, the presence
of numerous environmental media (soil, groundwater, surface water, sediment and landfill gas)
and several routes of exposure (dermal, ingestion and inhalation) led to the generation of afull
quantitative assessment.

G.1.1 Conceptual Site Model

The Conceptual Site Model developed in the BRA is presented in Table 3.
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Table 3 - Conceptual Site Model For the BRA (Exposure Scenarios Evaluated Quantitatively)

Scenario Receptor Exposure Exposure Routes
Pathway(s)
EPS-1 Adolescent Trespasser/Site Visitor (EU-1/EU-2) Surface Soil Incidenta Ingestion
Current Sediment? Dermal Contact
Use Surface Water! Inhalation of Particul ates?
Air Inhalation of Volatiles?
EPS-2 Child and Adult Resident (EU-1/EU-2) Surface Soil Incidenta Ingestion
Future Use Groundwater Dermal Contact
Air Inhalation of Particul ates?
Inhalation of Volatiles?
EPS-3 Commercial Worker (EU-1/EU-2) Surface Soil Incidentd Ingestion
Future Use Air Dermal Contact
Inhalation of Particul ates?
Inhalation of Volatiles?
EPS- 4 Construction Worker (EU-1/EU-2) Surface Soil Incidental | ngestion
Future Use Subsurface Soil Dermal Contact
Sediment? Inhalation of Particul ates?
Air Inhalation of Volatiles?
EPS-5 Irrigation Worker (EU-1/EU-2) Groundwater Incidental Ingestion
Future Use Air Dermal Contact
Inhalation of Particul ates?
Inhalation of Volatiles?
Notes:

EPS = Exposure Pathway Scenario
'Exposure Pathways Surface Water and Sediment are only located in EU-2

2The Exposure Routes for the Exposure Pathway Air are Inhalation of Particulates’ and Inhalation of Volatiles?

G.1.2 Identification of Chemicals of Concern

Asdescribed in section G.1, the BRA evaluated soil, surface water, sediment, groundwater and
air. Only the surface soil, subsurface soil, groundwater and air media were found to have
Chemicals of Concern (COCs). Those COCs, their frequency of detection, range of
concentrations, and exposure point concentrations are found in Tables 4, 5 and 6.

Table 4 - BRA COC:s - Surface Soil

Frequency Range of Detection Exposure Point
of Detection Concentrations (mg/kg) | Concentration(mg/kg)
Iron EU1 69/69 8,080 - 56,300 45,866
EU2 11/11 9,700 - 40,000 27,800
Lead EU1 69/69 14.3 - 1,290 98
EU2 11/11 17.3-55.3 ----
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Mercury EU1 50/69 0.13-73 7.3
EU2 2/11 0.12-.51 ----
Table 4a - BRA COC:s - Subsurface Soil
Frequency Range of Detection Exposure Point
of Detection Concentrations (mg/kg) Concentration(mg/kg)
Aroclor 1242 EU1 3/16 0.07-19 4.0
EU2 | - - ----
Iron EU1 21/21 24,800 - 63,000 43,800
EUZ2 | = ----- 27,300-41,000 | @ -e----
Thallium EU1 10/21 0.84 - 343 12
EU2 1/21 1.7 Not Calculated
Trichloroethene EU1 23/85 .0029 - 1,020 50
EU2 | - | e ----

Table 5 - BRA COC - Air

Frequency of Range of Detection Maximum Exposure Point
Detection Concentrations Concentration Concentration(mg/kg)
(mg/kg) (mg/m’)
Benzene Not Applicable Not Applicable .0007176 .0007176
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Table 6 - BRA COCs - Groundwater

Frequency of

Range of Detection

Exposure Point

Detection Concentrations (mg/L) Concentration(mg/L)
1,1,2,2-Tetrachloroethane 8/47 .0026 - 0.036 0.015
1,1-Dichlorothene 7147 .0043 - 0.094 0.018
Benzene 11/47 .00023-0.054 0.021
cis-1,2-Dichloroethene 27147 .00094 - 0.97 0.41
Tetrachloroethene 32/47 .00037 - 1.2 0.11
Trichloroethene 26/47 .00028 - 0.64 0.33
Vinyl Chloride 8/47 .00022 - 0.084 0.031

G.1.3 Exposure Assessment

There were five potentially exposed populations evaluated in the BRA. The five Exposure
Pathway Scenarios (EPS) eval uated included Current Adol escent Trespasser/Site Visitor (EPS-
1), Future Child and Adult Resident (EPS-2), Future Commercial Worker(EPS-3), Future
Construction Worker (EPS-4) and Future Irrigation Worker (EPS-5). The exposure pathways
quantitatively evaluated can be found in the Conceptual Site Model devel oped for the BRA in
Section G.1.1 in thisROD. The exposure assumptions used for the major exposure pathways

for each scenario are summarized in Table 7.
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Table 7 - Exposure Assumptions

EPS-1 EPS -2 EPS -2 EPS -3 EPS -4 EPS -5
Current Future Child Future Adult Future Future Future
Adolescent Resident Commercial Construction Irrigation
Trespasser/S Worker Worker Worker
ite Visitor

Soil Ingestion Rate | 100 mg/day 200 mg/day 100 mg/day 50 mg/day 195mg/day | --------—--
Water Ingestion | ---------- 1.0 L/day 2L/day | - | - .02 L/day
Rate 1.8 L/day*
Skin Surface Area 3,293 cny 1,720 cn?’ 4,508 cn? 2,503 cn? 5000 cn’ 5,000 cny
available for contact
Adherence Factor .2mg/cmé/day | .2 mg/cnm?/day 2mg/lem?/day | .3mglen?/day | .5 mg/emfiday | -------------
Particulate 2.33x 10" 2.33x 10" 2.33x 10" 2.33x 10" 1.17 x 10" 2.33x 10"
Emission Factor m® /kg m® /kg m® /kg m® /kg m® /kg m® /kg
Inhalaion Rae 13 m?® /day 8.1 m® /day 13.25 m® /day 12.8 m® /day 20 m® /day 20 m? /day
Exposure (EU-1) 50 days/yr 350 days/yr 350 days/yr 250 days/yr 250 days/yr 32 dayslyr
Frequency (EU-2) | 100 days/yr
Exposure Duration 10 yeas 6 years 24 years 25 years 0.33 years 25 years
Body Weight 45kg 15kg 70kg 70kg 70kg 70kg
Averaging (NC) 3,650 days 2,190 days 8,760 days 9,125 days 122 days 9,125 days
Time (© 25550days | - | e 25,550 days 25,550 days 25,550 days

Dermal Absorption
Factor

Chemical Specific. If not available, 0.01 for organic compounds, 0.001 for inorganic compounds.

EU - Exposure Unit
NC - Non-cancer risk
C - Cancer risk

! Water Ingestion Rate for the Aggregate Adult
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G.1.4 Toxicity Assessment

The BRA utilized information from the Integrated Risk Information System (IRIS),
Health Effects Assessment Summary Tables (HEAST), Nationa Center for
Environmental Assessment (NCEA), Department of Energy (DOE), and the
benzo(a)pyrene Toxicity Equivalence Factor (TEF) methodology. The assessment
looked at both carcinogenic and non-carcinogenic effects. Table 8 provides non-
carcinogenicrisk information whichisrelevant to the primary contaminantsof concern
inair, soil and groundwater. Table 9 provides carcinogenic risk information whichis
relevant to the primary contaminants of concernin air, soil and groundwater. The oral
and dermal toxicological valuesfor noncarcinogenic COPCs(e.g., referencedoses, or
RfDs) are shown in Table 5.1 in Appendix C. Theinhalation toxicological values for
noncarcinogenic COPCs are shown in Table 5.2 in Appendix C. The toxicological
valuesfor potentially carcinogenic COPCs (e.g., carcinogenic slopefactors, CSFs) are
shownin Table6.1in Appendix C. Theinhalation toxicological valuesfor potentidly
carcinogenic COPCs are shown in Table 6.2 in Appendix C.
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Table 8 - Non-Cancer Toxicity Data Summary for the Primary
Chemicals of Concern

Exposure Pathway: Ingestion, Inhalation and Dermal

Chemical of Chronic/ Oral RFD Dermal RFD Primary Combined Source Dates of
Concern Subchronic Value Value Target Uncertainty RFD:
(mg/kg/day) (mg/kg/ Organ /Modifying Target
day) factors Organ
Aroclor 1242 Chronic 2.0x10%(1) 1.7x 10° immunologic 300(1) Surrogate | NA
Subchronic 5.0x 10%(1) 4.3x10°
Benzene Chronic 3.0x 10° 2.7x10° CNS NF NCEA April
Subchronic NF NF Blood DOE 2002
May 2002
Dichloroethene, Chronic 9.0x 10°® 9.0x 10°® CNS 1,000 IRIS May 2002
1,1- Subchronic NF NF Liver IRIS May 2002
Dichloroethene, Chronic 1.0x10° 8.0x 10° Blood 1,000 Heast 1997
1,2-(cis) Subchronic 1.0x 10" 8.0x 10 Heast 1997
Lead Chronic NF NF NF NF NF NA
Subchronic NF NF
Mercury Chronic 3.0x 10* (1) 3.0x10° Devd opment 1,000(2) Surrogate | NA
Subchronic NF NF CNS
Tetrachlorothane Chronic 6.0 x 10° 4.8 x 10? NF NF NCEA April
1,1,2,2- Subchronic NF NF 2002
Teterachloroethene Chronic 1.0x 102 1.0x 102 CNS 1,000 IRIS May 2002
Subchronic 1.0x 10" 1.0x 10" Liver IRIS May 2002
Thallium Chronic 7.0x 10%(1) 1.4x10° CNS NF NCEA April
Subchronic NF NF 2002
Trichloroethene Chronic 3.0x 10* 2.8x10* CNS NF NCEA April
Subchronic NF NF Kidney 2002
Vinyl Chloride Chronic 3.0x10° 2.6x10° CNS NF IRIS May 2002
(adult lifetime) Subchronic NF NF IRIS May 2002
Vinyl Chloride Chronic 3.0x 10° 2.6x10° CNS NF IRIS May 2002
(entire lifetime) Subchronic NF NF IRIS May 2002

(1) Surrogate values based on closely related compounds as follows:
Aroclor 1254 for Aroclor 1242 and Aroclor 1248
Mercuric chloride for M ercury
Thallic oxide for Thallium

NF - Not Found

CNS = Central Nervous System
IRIS = Integrated Risk Information System
DOE = Department of Energy (website)
HEAST = Headlth Effects Assessment Summary Tables
NCEA = National Center for Environmental Assessment
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Table 9 - Cancer Toxicity Data Summary for the Primary Chemicals of Concern

Exposure Pathway: Ingestion, Inhalation and Dermal
Chemical of Concern Oral Dermal Inhalation Cancer Source Date
Cancer Cancer Slope Cancer Slope Guideline
Slope Factor Factor Description

Factor (mg/kg-day)™ (mg/kg-day)™

(mg/kg-

day)’
Aroclor 1242 2.0 2.4 4.0x 10" (1) B2 IRIS May 2002
Benzene 55x 10 6.1x 10° 2.7x10? A IRIS May 2002
Dichloroethene, 1,1- 6.0x 10™ 6.0x 10" 1.75x 10" C IRIS May 2002
Dichloroethene,1,2-(cis) NA NA NA NA NA NA
Lead NA NA NA NA NA NA
Mercury NA NA NA NA NA NA
Tetrachlorothane 1,1,2,2- 20x 10" 25x 10" 20x 10" C IRIS May 2002
Teterachloroethene 5.2 x 10? 5.2x 102 1.0x 10? NF NCEA April

2002
Thallium NA NA NA NA NA NA
Trichloroethene 4.0x 10" 4.2x 10" 4.0x 10" B1 NECA April
2002
Vinyl Chloride 15 17 3.1x10° A IRIS May 2002
(1) The noted values are based on the following surrogates: Mixed PCBs for Aroclor 1242, 1248 and 1254 Mixed 2,4- and 2,6- Dinitrotoluene
for2,4 NA - Not Available
IRIS = Integrated Risk Information System EPA Group
HEAST= Health Effects Assessment Summary Tables A - Human carcinogen
NCEA = National Center for Environmental Assessment B1 - Probable human carcinogen - indicates that limited human data
are available
TEF = Benzo(a)pyrene Toxicity Equivalence Factor methodology B2 - Probable human carcinogen - indicates sufficient evidence in
animals and inadequate or no evidence in humans
C - Possible human carcinogen

G.1.5 Risk Characterization

For carcinogens, risks are generally expressed as the incremental probability of an
individual’ s devel oping cancer over alifetime asaresult of exposure to the carcinogen.
Excess lifetime cancer risk is calculated from the following equation:
Risk = CDI x SF

where:

CDI = chronic daily intake averaged over 70 years (mg/kg-day)

SF = slope factor, expressed as (mg/kg-day) ™.
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risk = a unitless probability (e.g., 2 x 10°) of anindividual’s developing
cancer



Theserisksare probabilitiesthat usudly are expressed in scientific notation (e.g., 1x10°). An
excess lifetime cancer risk of 1x10°® indicates that an individual experiencing the reasonable
maximum exposure estimate hasalin 1,000,000 chance of developing cancer as aresult of
site-related exposure. Thisisreferred to asan “excess lifetime cancer risk” because it would
be in addition to the risks of cancer individuals face from other causes such as smoking or
exposureto too much sun. The chance of anindividual devel oping cancer from all other causes
has been estimated to be ashigh asonein three. EPA'sgenerally acceptablerisk rangefor site-
related exposuresis 10 t010°.,

The potential for noncarcinogenic effectsis evaluated by comparing an exposure level over a
specifiedtimeperiod (e.g., life-time) with areferencedose (RfD) derived for asimilar exposure
period. An RfD representsalevel that an individual may be exposed to that is not expected to
causeany deleterious effect. Theratio of exposureto toxicity iscalled ahazard quotient (HQ).
An HQ<1indicatesthat areceptor's dose of asingle contaminant islessthan the RfD, and that
toxic noncarcinogenic effects from that chemical are unlikely. The Hazard Index (HI) is
generated by adding the HQs for all chemical(s) of concern that affect the same target organ
(e.g., liver) or that act through the same mechanism of action within a medium or across all
mediatowhich agivenindividual may reasonably be exposed. An HI<1 indicatesthat, based
onthesum of all HQ'sfrom different contaminants and exposure routes, toxic noncarcinogenic
effectsfromall contaminantsareunlikely. An HI > lindicatesthat site-rel ated exposures may
present arisk to human health.

The HQ is calculated as follows:
Non-cancer HQ = CDI/RfD

where:
CDI = Chronic daily intake (mg/kg-day)
RfD = reference dose (mg/kg-day)

CDI and RfD are expressed in the same units and represent the same exposure period (i.e.,
chronic, subchronic, or short-term).

Risks that exceed aHazard Index of 1 or acarcinogenic risk of 1x10° are presented in Tables
10 & 11. This table only includes a sum of the primary COCs for the Site. This does not
include the total risks for each receptor population or for all constituents contributing to the
risks. The carcinogenic risksfor the Future Aggregate Resident, Future Commercial Worker,
and the Future Irrigation Worker are 4.7 x107?, 2.2 x10® and 2.0 x10°, respectively. The non-
carcinogenic risks for the Future Child Resident, Future Adult Resident, and the Future
Construction Worker are180/170 (EU-V/EU-2) , 74/73 (EU-1/EU-2) and 3.2/1.0 (EU-V/EU-2),
respectively. For adetail summary of the ‘ Total Risk Across All Mediaand All Routes' refer
to Appendix B- RAGs Part D Tables.
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Table 10 - Risk Characterization Summary - Carcinogens

Scenario Time Frame: Future

Receptor Population: Construction Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical of Carcinogenic Risk
Medium Point Concern
Ingestion Inhalation Dermal Exposure Route Total
Surface Soil Surface Soail EU-1 Iron NC - NC NC
EU -2 NC NC NC
Air EU-1 Mercury - NC [ - NC
Total Risk Across Surface Soil EU-1 | NC
EU-2 | NC
Subsurface Soil Subsurface Soil EU -1 Aroclor 1242 7.3x10% | - 1.1x10°® 8.4x10°
Iron NC | - NC NC
Thallium NC | - NC NC
Trichloroethene 1.8x107 | - 2.4x10° 2.1x107
Total Risk Across Subsurface Soil | 2.9x107
Landfill Gas Air EU -1 Benzene 1.8x107 1.8x107
EU- 2 Benzene ---- 1.8x107 ---- 1.8x10"
Total Risk Across Landfill Gas EU-1 | 1.8x10~
EU-2 | 1.8x10~
Total Risk Across All Media and All Routes EU-1 | 4.7x107
EU-2 | 1.8x10~
'This table only includes a sum of the primary COCs for the Site. This does not include thetotal risks for each receptor population or for
all constituents contributing to the risks. In addition, the carcinogenic risks for the Future Aggregate Resident, Future Commercial
Worker, and the Future Irrigation Worker are 4.7 X103 , 2.2 x10° and 2.0 x10°, respectively. For adetail summary of the ‘ Total Risk
Across All Mediaand All Routes’ refer to Appendix B- RAGs Part D Tables. NC - Not Calculated




Table 11 - Risk Characterization Summary - Non-Carcinogens

Scenario Time Frame:  Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical of Non-Carcinogenic Risk
Medium Point Concern
Ingestion Inhalation Dermal Exposure Route Total
Surface Soil Surface Soil EU-1 Iron 0.21 0.021 0.23
EU -2 0.31 0.031 0.41
Air EU-1 Mercury --- o7 | - 0.7
Total Risk Across Surface Soil EU-1 | 0.93
EU-2 | 0.41
Groundwater Groundwater EU -1& EU-2 1,1,2,2-Tetrachloroethane NI —— NC NC
1,1-Dichlorothene S 056 M
Benzene 0.2 | 0.2 .39
cis-1,2-Dichloroethene T 11 2.2
Tetrachloroethene 03 | e 0.3 0.6
Trichloroethene 30 | - 3.0 6.0
Vinyl Chloride 029 | 0 - 0.29 0.57
Total Risk Across Groundwater | 10.0
Landfill Gas Air EU -1 Benzene - 0.76 - 0.76
EU- 2 Benzene -—-- 0.76 - 0.76
Total Risk Across Landfill Gas EU-1 | 0.76
EU-2 | 0.76
'Total Risk Across All Media and All Routes EU-1 | 12.0
EU-2 | 11.0

'This table only includes a sum of the primary COCsfor the Ste. Thisdoes not indude the total risksfor each receptor population or for all constituents
contributing to the risks. In addition, the non-carcinogenic risks for the Future Child Resident, Future Adult Resident, and the Future Construction
Worker are 180/170 (EU-1/EU-2) , 74/73 (EU-1/EU-2) and 3.2/1.0 (EU-VEU-2) respectively. For a detail summary of the ‘ Total Risk Across All Media

and All Routes' refer to Appendix B- RAGs Part D Tables.

45




G.1.6 “Hot-Spots”

Potential hot spots for soil were identified as those locations with concentrations of the chemicd
of potential concern (COPC) which exceeded ten timesthe exposure point concentration (EPC) for
that chemica and al so exceeded the appropriate remedial goal (RG) for that chemical. The surface
soil values were compared to residential RGs and the subsurface soil values were compared to the
constructionworker RGs. Potential hot spotsfor groundwater wereidentified asthoselocationswith
concentrations of the chemical of potential concern which exceeded ten times the EPC for that
chemical and also exceeded the MCL or, if no MCL was established, exceeded the appropriate RG
for that chemical. Therefore, the potential hot spots include the following:

-five locations for surface soil:
501-06;

501-04;

509-01;

601-02 B-1; and,

PCL-SA.

-two locations for subsurface soil:
DIS-SP; and,

DISB-1.

-and four groundwater wells:
MW-1;

MW-7;

MW-16A; and,

MW-24.

For groundwater, it is important to note that because the EPC was calculated based on the four
“plume” wells, these four wells have not been identified as hot spots. Three of the four hot spots
identified for groundwater are based on aluminum (MW-16A and MW-24) andiron (MW-7). These
metals may be naturally occurring constituents of Site groundwater. Potential risks that do exist
would befurther reduced following implementation of a Presumptive Remedy that isdirected at the
closed MSWL aspects of the Site. Table 12 identifies COCs and RGs applicable to soil for
commercial/industrial use and exposures.
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Table 12

Remedial Goals for Commercial/Industrial Use! For Soil

CHEMICALS OF EPC Maximum Remedial Goals? Clean-up
CONCERN mg/kg Detected Level
Concentration
mg/kg NON-CARCINOGENIC 2 CARCINOGENIC?
HI=1 RISK 1 X10°¢

Surface Soil

Iron 45,866 56,300 137, 000 mg/kg N/C 137, 000 mg/kg
Lead* 98 1,290 598 mg/kg NC 598 mg/kg
Mercury 7.3 73 8.98 mg/kg NC 9 mg/kg
Sub-Surface Soil
Aroclor - 1242 4.0 19 22.8 mg/kg 45.6 mg/kg 23 mg/kg
Iron 43,800 63,300 137,000 mg/kg NC 137,000 mg/kg
Thallium 12 343 34.5 mg/kg NC 35 mg/kg
Trichloroethene 65 1,020 54.3 mg/kg 4.61 mg/kg 5 mg/kg

' Source: “Baseline Risk Assessment for the Aqua-Tech Environmental Site,” by HSWMR, August 2002

? Exposure based on Construction Worker for Soils

MCL - Maximum Contaminant Levels from Summary Table 8 (Baseline Risk Assessment for Aqua-Tech (August 2002))
NC - Not Calculated. The noted analytes do not have the necessary toxicological guidance values to calculate RGOs for potential carcinogenic effects.
RG - Remedial goal from Summary Table 8 (Baseline Risk Assessment for Aqua-Tech (August 2002))

Potential Lead exposures based on the IEUBK Model

Scenario -Adult and Aggregate Resident (IEUBK) = 400 Residential

Commerical Work (Adult Blood Lead Level) = 1,366 (assume pregnant female commercial worker),Construction Worker (Adult) = 598 (assume pregnant female construction worker)
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COCs for groundwater will still include all parameters that exceed MCLs. However, if the
exceedence occurs in groundwater beneath the landfill cover, achievement of the MCL will not
be required at that location. Table 13 identifies COCs and RGs applicable to groundwater for
residential use and exposures. COCs for groundwater identified in the BRA and whether they
remain a COC are based on the fol lowing:

i)

if the maximum concentrations detected for a specific analyte are less than MCLs and
RGOs, the analyte will not be considered a COC for the purposes of the FS (Note: where
no detectionswerereported for an analyte but the detection limit exceeded the MCL or RG,
the analyte shdl be retained as a potential COC for monitoring);

if the maximum concentration for an analyte exceeded the RG but islessthanthe MCL, the
analyte shall be retained as a potential COC for monitoring;

if the only reported MCL exceedences occurred in monitoring wellswithin the footprint of
the landfill (future cover), the ana yte shall be retained as a COC for monitoring;

if the MCL is exceeded in monitoring wells outside the footprint of thelandfill, the analyte
shall remain as a COC and be targeted for remediation (discrete, isolated or incidentd
exceedencesor exceedences consi stent with naturally occurring background may not require
remediation but will be retained as potential COCs for monitoring).
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Table 13

Remedial Goal For Residential Use COCs! For Groundwater

cocC EPC Maximum Remedial Goals’ Clean-up
ug/l Detected Level
Concentration
ug/l NON-
CARCINOGENIC * CARCINOGENIC?

Risk Risk

HI=1 1X10°¢ MCL
1,1,2,2-Tetrachloroethane 15 36 NA 0.20 ug/I 2 ug/l 2 ug/l
1,1-Dichlorothene 18 94 70 ug/l .066 ug/l 7 ug/l 7 ug/l
Benzene 21 54 23 ug/l 0.73 ug/l 5 ug/l 5 ug/l
cis-1,2-Dichloroethene 410 970 78 ug/l 70 ug/l 70 ug/l
Tetrachloroethene 110 1200 78 ug/l 0.77 ug/l 5 ug/l 5 ug/l
Trichloroethene 330 640 2.3 ug/l 0.10 ug/I 5 ug/l 5 ug/l
Vinyl Chloride 31 84 23 ug/l 0.027 ug/l 2 ug/l 2 ugl/l
Other COCs®

' Source: “Baseline Risk Assessment for the Aqua-Tech Environmental Site,” by HSWMR, August 2002
>The values presented are the lower of the child, adult or aggregate resident RGs as appropriate, calculated at an HI of 1.0 or carcinogenic target risk of 1x10°.
* COCs Proposed for future monitoring - Aluminum, Arsenic, Iron, Manganese and Thallium are naturally occurring metals that exceed the RGs, but are within background levels. The
maximum concentration detected for each of the constituents bis(2-ethylhexyl)phthalate, 1,2-Dichloroethane, 1,4-Dichlorobenzene and Carbon Tetrachloride is marginal compared to the

MCL.

MCL - Maximum Contaminant Levels from Summary Table 8 (Baseline Risk Assessment for Aqua-Tech (August 2002))
— - Non Applicable. The noted analytes were not identified as COCs for the noted receptors
RG - Remedial goal from Summary Table 8 (Baseline Risk Assessment for Aqua-Tech (August 2002))
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G.1.7 Uncertainties

There are uncertaintieswhich areinherent in the risk assessment process. The factorswhich may
lead to either an overestimation or an underestimation of the potential adverse human heath
effectsand associated environmental risks posed by exposuresto analytesat the Aqua-Tech Site,
depending on the relationship of actual conditions to the assumptions employed in the
calcul ations, include the following:

the andytical data presented here may not reflect actual Site conditions for all analytes at
the present time. Data have been collected during severd years of the Aqua-Tech Site
Investigation. However, concentrationsin other areas are not expected to be higher than the
values presented here because activities have ceased, and no new sources have been added.
Itisexpected that the concentrations may actually overestimate the true exposure conditions
now and in the future due to processes such as biodegradation and dilution which have
occurred since the most recent sampling;

Based on the estimated area of the former landfill and the average thickness of waste
materid, theestimated volume of wastein theformer landfill areaisapproximately 320,000
cubic yards. This calculation likely overestimates the volume of municipal waste in the
landfill since it is based on borings through deeper portions of the landfill and does not
account for volume losses from side slopes around the perimeter of the landfill;

assumptionsregarding, for example, body weight, average humanlifetime, and other factors
were based on reasonable estimates from available sources and may not be accurate for
specificindividua swhose characteristicsmay vary fromthe conservativegeneral conditions
which were assumed. However, standard assumptionswere employed in those caseswhere
they were available and professional judgment was applied dsewhere;

uncertainties associaed with the assumptions have been made regarding the futureland use
and groundwater use at the Aqua-Tech Site This may under or overestimate the risks,

factors which affect the disposition of absorbed Site contaminants, such as metabolism,
distribution, bioconcentration and excretion, were not explicitly considered in detail in the
intake and risk calculations. Rather, reasonable and conservative assumptions were
employed which are unlikely to underestimate the true exposure conditions. Corrections
regarding route-of -exposure were made to reflect such conditions;

the mechanism of action for toxicity of the Site contaminantsis not taken into account, and
isnot known with certainty in many cases, particul arly regarding their putative carcinogenic
effects. Therather specific nature of the carcinogenic effectsin animal studies suggeststhat
any extrapolation to humans will be heavily dependent on the assumption of equivalent
responsein man, an assumption which often is not supported by the epidemiological data.
Extrapolation of dose-response curves from high tolow dose, from animals to humans and
from one exposure route to another introduce uncertainty, albeit in wayswhich areintended
to be conservative, at each step in the calculated results. This uncertainty isreflected in the
recent reevaluation of U.S. EPA approachesto carcinogen assessment (U.S. EPA,1996b).
The use in this document of established Unit Cancer Risk values (i.e., Carcinogenic Slope
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Factors) which have been cal cul ated by conservative methods(e.g., thelinearized multistage
model) isunlikely to underestimate the true risk and may overestimateit by amarginwhich
is not quantifiable at present; and,

e consistent with standard risk assessment practice, the U.S. EPA Reference Doses (RfDs)
and Carcinogenic Slope Factors (CSFs) were used to reflect toxicity endpoints of interest;
and, theintake and risk cal cul ations assumethat the exposure conditions can be represented
by a deterministic gpproach which views each variable separatdly and may result in
inappropriatetargets because conservative assumptionsare "layered” on top of oneanother.
Probabilistic methodsare avail ablefor such evaluations, but werenot empl oyedinthisstage
of the risk assessment activities.

The assumptions and scenarios used in the BRA are inherently conservative and are not likely to
underestimate any potential risk associated with this Site.

G.2 Ecological Risk Assessment Summary

The ecological risk assessment performed for the Site followed the process described in
"Ecological Risk Assessment Guidance for Superfund: Processfor Designing and Conducting
Ecological Risk Assessment," (USEPA, 1997). The guidance document describes an iterative
screening and assessment process. The results of the third iterative stage or "Step 3-Problem
Formulation” led to the following conclusions:

 available data are sufficient to conclude that Site-related compounds reported in soil,
sediment and surface water do not pose significant ecological risk. A single compound,
manganese, was detected in surface water a a maximum concentration (5,700 ug/L in
1998; 2,600 ug/L in 1999) and mean concentration (1,093 ug/L), both of which exceeded
the benchmark of 120 ug/L for manganese. However, this risk is largely due to the
application of total manganese concentrations to an extremely conservative benchmark,
which is based on the dissolved metal concentrations. Thelimited potential for risk to
aquatic lifeis supported by the sediment data. Although the maximum concentration of
manganese exceeded the sediment benchmark of 819 mg/kg in 1998, the maximum
concentration in 1999 (same location as the maximum in 1998) and overall mean
concentration were below this benchmark.

» severa naturally occurring metals were found in sediments. However, analyses
performed provide strong evidence that the metal concentrations detected in sediments,
aswell assails, reflect naturally-occurring concentrations. Accordingly, the potential for
significant ecological risk due to Site-specific constituentsis minimal.

The maximum concentrations of several metals in soils exceeded their conservative screening
benchmarks, indicating the potential for unacceptableecologicd risk. However, only copper and
manganese slightly exceeded the threshold for unacceptable risk. To verify that metalsin soils
did not poserisk, an alternative statistical evaluation of metals was conducted. The evaluation,
which was based on statistical correlation methods, demonstrated that the concentrations of
metals in on-Site soils are indicative of naturally occurring concentrations and relationships
among metals. Furthermore, the relationships are smilar for both on-Site and background soils,
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indicating that the gpparent el evation of meta s(i.e., exceedance of screening benchmarks) cannot
beattributed to Site-rel ated activities. Based onthewei ght-of -evidence from the two independent
evaluations (traditional screening assessment and correlation analysis), it can be concluded that
the concentrations of metals in on-Site soils do not pose unacceptable ecological risk.

G.3 Basis for Action
The response action selected in this Record of Decision is necessary to protect public health or
welfare or the environment from actual or threaten releases of pollutants or contaminants from

the Site which may present and imminent and substantial endangerment to public health or
welfare.

REMEDIAL ACTION OBJECTIVES

Remedia Action Objectives (RAOs) for the Aqua-Tech Site were developed from areview of
theresults of the site sampling data, site-specific risk and fate, transport eva uations, and review
of ARARs. Operations conducted at the Site resulted in contamination of air, surface soils,
subsurface soilsand groundwater. Thekey COCsat thesiteincludeVOCsand metals. Theclean-
up levelswerederived predominantly from the human health baselinerisk assessment, with some
coming from ARARSs. At the Site, the potential cancer and non-cancer risks to potential future
commercial, construction and irrigation workers and potential future residents exceeded the

1x10°and HQ=1 screening levels. Theresidential scenario wasincluded for completeness of the
BRA, although the future residential useof the Site and its environsis currently prohibited by a
zoning ordinance related to the proximity of the Site to the Greenville-Spartanburg Airport.
Therefore, clean-up levelsfor al media of concern at the Site, excluding groundwater are based
on future commercial/industrial use. Clean-up levels for groundwater are based on future
residential use since SCDHEC classifies the shallow groundwater beneath the Site as a potential
source of drinking water. Under the NCP, EPA’s goal is to reduce the excess cancer risk to the
range of 1x10 *to 1x10 °. For this Site, EPA is choosing the clean-up levels of 1x10 ® for
carcinogenic compounds and a HQ of 1 for most non-carcinogenic compounds based on the
human health risk assessment and ARARS.

In summary, the RAOs for Site are to protect human health and the environment from exposure
to contaminated air, soil, groundwater, and to restorethegroundwater to apotential beneficial use
asadrinking water source. The selected remedy meetsthese RAOsthrough treatment of soil and
groundwater contaminated with VOCs. The RAOs also serve to facilitate the five-year review
determination of protectiveness of human health and the environment. The RAOs for Site are
listed below:

) to prevent or mitigate to the maximum extent practicable, direct human exposure to Site
soils and/or the contents of the closed MSWL containing contaminants in excess of the
potentidly applicable ARARSs (presentedin Table 18) for the protection of human health;

i) to prevent exposure of human receptors to contaminated groundwater containing
contaminant levels above State and Federal maximum contaminant levels (MCLS)
established under the Safe Drinking Water Act;

iii)  torestore contaminated groundwater located outside the closed MSWL to the maximum
extent practicable for future use consistent with the anticipated land use and potentidly

52



applicable ARARSs (presented in Table 18) within a reasonable time frame;

iv) to control migration of contaminantsfrom the Siteto surfacewater by eliminating contact
of stormwater runoff with landfill contents and contaminated surface soil; and

V) to monitor the groundwater and soil inamanner to verify the effectiveness of theremedial
actions.

DESCRIPTION OF ALTERNATIVES

The objective of this section is to provide a brief explanation of the remedial aternaives
developed for the Site. A description of each aternative is presented below.

I.1 Description of Remedy Components

The following alternatives are grouped into three categories which include soil/groundwater
alternatives, soil alternatives, and groundwater alternatives. Remedial alternatives for the Site
are presented in the following summary table. Routine groundwater monitoring will be a
component of any remedy selected with the exception of the "No Action” alternative. Costsfor
monitoring required over and above the routine monitoring (such as would be required for
Monitored Natural Attenuation or Chemical Injection) areincluded intheappropriatealternative.
Alternatives G3 and G4 for groundwater treatment, are evaluated as independent alternatives.
However, it is anticipated that they would be combined with one of soil aternatives to address
all impacted media at the Site.
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Summary of Alternatives

Medium FS Designation Description Cost
Soil/Groundwater S1/G1 No Action $ 62,000
S2/G2 Institutiond Controls $ 810,000
Soil S3 Site Capping
S3A RCRA Subtitle D Cover $ 1,649,000
S3B RCRA Subtitle C Cover $ 5,202,000
S3C Mixed Cover/Cap $ 2,842,000
A Site Capping and In-Situ Soil Treatment $ 3,355,000
Groundwater G3 Chemical Injection $ 508,000
G4 Monitored Natural Attenuation $ 340,000

I.1.1 Soil Alternatives and Groundwater Alternatives

Alternative SI/G1 - No Action

Estimated Capital Cost:$0

Estimated Annual Operation and Maintenance (O& M) Cost: $5,000
Estimated Present Worth Cost:$62,000

Estimated Time To Completion: None

Satisfaction of Remedial Action Objectives. No

TheNo Action aternativeisconsidered abaseline agai nst which other alternatives are compared.
With the No Action alternative, no remedia actions will be performed to actively reduce
mobility, toxicity, or volume of thechemicalsof concernfoundinthe groundwater and associated
soil. Under this alternative, no changes would be made to existing site conditions or exposure
scenarios. This alternative relies on natural attenuation and degradation and leaching for the

reduction of the chemicals of concern in the Site soils and groundwater.

Alternative S2/G2 - Institutional Controls and Monitoring

Estimated Capital Cost: $100,000

Estimated Annual O&M Cost: $57,000

Estimated Present Worth Cost:$810,000
Estimated Time To Completion: > 2 years

Sati sfaction of Remedia Action Objectives. Some

Institutional controls would limit the exposure pathways to soils and groundwater potentially
containing contaminants of concern. Institutional controls may involve deed restrictions, well
permitting requirements, zoning control sand accessrestrictions, and would mitigate the potential
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risk to human health by restricting the potential exposure pathways. Use of the deed restriction
involves placing a notation on the property deed which makes the current and any prospective
property owner aware of the property's history andrestricted land uses. The deed restriction may
further place alimitation on future development and/or groundwater use. Thiswould prevent or
mitigate the potential of exposure to on-site contaminated soil or groundwater. Zoning controls
could be used to restrict land devel opment or groundwater withdrawal s by potential groundwater
users. Currently, the Siteis zoned commercial/industrial. In addition, the Siteislocated within
the "Airport Environs Area" as defined by the Greenville- Spartanburg Airport Environs Area
zoning ordinance, dated March 29, 1996. This zoning ordinance precludes residential
development and use of the Site. Access restrictions, such as the existing chain link fence
surrounding the Site, can be used to limit human exposure to media at the Site which potentially
contains contaminants of concern. However, it is anticipated that access restrictions may not be
required following implementation of final remedial actions.

Groundwater monitoring would be performed using the existing well network supplemented by
aminimum of two new wells. Results of the monitoring program will be used to evaduate the
movement of Siterelated chemicals of concerninthe groundwater. A monitoring plan would be
devel oped to establish the procedures and protocol sfor groundwater sampling and analysis. The
analytical datawould be used to evaluate the migration of contaminants of concern from the Site
and also to monitor background groundwater quality. Although groundwater monitoring would
not reduce the present risk levels, it would provide the foll owing:

. an early warning for the migration of contaminants from the Site; and,
. a better understanding and evaluation of the natural attenuation mechanismsin effect.

I.1.2 Soil Alternatives

Alternative - S3 - Site Capping

Under this remedial aternative, a cover designed in accordance with Subpart F- Closure and
Post-Closure Care, (258.60: Closure Criteria) , Chapter 61 of the South Carolina Code (June 23,
1995), and 40 CFR 264, would be constructed over the MSWL to isolate the waste and to reduce
infiltration and erosion. The Subpart F cover serves to prevent surface exposure to the
environment, and to reduce or minimize infiltration. In developing these remedial aternatives
for covering soil and municipal solid waste (MSW) at the Site, the locations of MSW and
chlorinated compounds were considered. This Alternative S3 considers the implementation of
a Subpart F, paragraph (&) RCRA soil cover and a multi-layer lined RCRA cover, and develops
the option of combining lined and unlined cover systems. Thealternaivesfor coveringthewaste
are organized into three basic options: S3A RCRA Subtitle D Soil Cover; S3B-RCRA Subtitle
C Cover, and; S3C Combination Cover.

Typical cross-sections for RCRA Subtitle C and D covers areillustrated on Figure 36.
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Alternative - S3A - RCRA Subtitle D Cover

Estimated Capital Cost: $1,319,000

Estimated Annual O& M Cost: $22,000

Estimated Present Worth Cost:$1,649,000

Estimated Time To Completion: 18 months
Satisfaction of Remedial Action Objectives Moderae

Paragraph (a) of RCRA Subpart F defines Subtitle D cover requirements for closure of an inert
pre-RCRA MSWL. The cover consists of an infiltration layer that reduces infiltration through
the placement of a minimum 10° cm/second permeability layer of earthen fill material, and an
erosion layer that supports vegetative cover and protects the infiltration layer. In genera
accordancewith Subpart F, theinfiltration layer isaminimum of 18 inchesearthen material, and
the erosion layer has a minimum thickness of one foot. There are no specific requirements for
drainage slopes, although cover designmust account for long-termerosion potential, and facilitate
long-term maintenance.

Installation of a protective cover would consist of the following basic steps in sequence as
identified in the Remedial Construction Plan:

. Establish entrance and egress points to maintain Site access control;

. Set up Site construction trailer(s), induding power hookups and phone lines,

. Establish Site procedures in accordance with Site Health and Safety Plan;

. Import local sources of suitableinfiltration layer material and vegetation layer materials;
and,

. Conduct logical sequence of cover construction, consisting of clearing, grubbing, minor
contouring, cover placement, compaction and testing, seeding andinitial vegetation cover
establishment.

It is anticipated that between 20,000 and 30,000 cubic yards of infiltration material will be
required to cover the entire Site, and an additional 7,000 to 10,000 cubic yards of vegetative soil
will be needed to protect the infiltration layer. Thesevolumes assume existing cover material is
unsuitable for the final cover. The depth and adequacy of the existing cover will be confirmed
during the Remedial Design (RD) Stage. In areas of the cover where slopes are greater then
approximately 1:4, a vegetation mat would be used to support initial vegetation cover.

Alternative - S3B - RCRA Subtitle C Cover

Estimated Capital Cost: $4,448,000

Estimated Annual O& M Cost: $57,500

Estimated Present Worth Cost:$5,202,000

Estimated Time To Completion: 18 months
Satisfaction of Remedial Action Objectives Moderae
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Paragraph (k) of RCRA Subpart F defines closure cover requirements for "All facilities
constructed with aliner system in accordance with thisregulaion™, and recognizes post-RCRA
M SWL construction with sub-linersand leachate collection systems. Paragraph (k) requiresthat
the Subtitle C cover include a gas management layer, an infiltration layer, aflexible membrane
liner and associated drainage layer, and atwo foot erosion layer. Slope of the final cover must
be between 2 percent and 33 percent. The RCRA Subtitle C cover considered in thisalternative
is consistent with Paragraph (k) but includes 24 inches of compacted clay with apermeability of
10" cm/second, and a 60 mil HDPE liner.

Alternative S3B RCRA Subtitle C Cover consistsof installation of amulti-layer cover consistent
with the requirements of Paragraph (k) and 40 CFR 264.228. After clearing and grubbing,
common fill from local sourceswill be used to form astable foundation for the subsequent cover
components. The RCRA Subtitle C cover will consist of the following:

. A gascollection layer will be placed directly on the foundation layer. The gas collection
layer will be composed of either coarse granular materid, or a gegocomposte material
specifically designed to facilitate planer flow. The geocomposite may also incorporate
an additional impermeable liner that providesa percolation flow barrier layer to prevent
vertical water flow.

. A compacted clay layer 24 inches thick, compacted to a maximum permeability of 107
cm/second, will be placed above the gas conduction layer. A 60 mil HDPE flexible
membrane liner (FML) will be placed directly on the compacted clay, forming an
impervious percolation barrier.

To provide for adequate percolated water removal rates above the impervious barrier, a
conduction layer of either granular material or geocomposite will be engineered to conduct
percolated water to collection laterals. This conduction layer will be covered with a 24 inch
earthen material to form an infiltration layer of suitable thickness, and to serve as afoundation
for thetopsoil vegetationlayer. Duringthe RD phase, the engineering and cost trade-off between
geocompositesversuslocal availability of suitable cover construction materialswill be analyzed.

Implementation of abarrier cover would proceed in gpproximatdy the same sequenceasaRCRA
Subtitle D cover, including:

. Establish entrance and egress points to maintan site access control;

. Set up Site construction trailer(s), induding power hookups and phone lines;

. Establish Site procedures in accordance with Site Health and Safety Plan;

. Import local sources of suitable foundation fill, infiltration layer material and vegetation
layer materials; and,

. Conduct logical sequence of cover construction, consisting of clearing, grubbing, minor

contouring, cover placement (including gas collection, imperviouslayers, drainage layer,
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and toe drain collection system), compaction and testing, seeding and initial vegetation
cover establishment.

The integrity of the impermeable layers in the barrier cover will be monitored and controlled
during construction through implementation of a Construction Quality Assurance Plan, and
proper technical documentation in accordance with specifications in the RD.

Alternative - S3C - Combination Cover

Estimated Capital Cost: $2,346,000

Estimated Annual O& M Cost: $40,000

Estimated Present Worth Cost:$2,842,000

Estimated Time To Completion: 18 months
Satisfaction of Remedial Action Objectives Moderate

Thisalternative consistsof utilizing animpermeableliner with associated gasand drainage layers
in areas of the Site where halting all infiltration is desirable regardless of the impact on current
active reductive dechlorination processes consistent with the approach described in Alternative
S3B. Other areas of the Site would be covered in accordance with Paragraph (a) of Subpart F,
consi stent with the approach described in Alternative S3A. Alternative S3C isdesigned to allow
impermeable capping of areas of the Site that have been shown to have elevated chlorinated
ethenesin soil, MSW, or groundwater, while using soil cover for areas of the Site that present
little or no potential groundwater impact threat.

Alternative - 4 - Site Cover with In Situ Soil Treatment

Estimated Capital Cost: $2,736,000

Estimated Annual O& M Cost:$40,000(1 andfill cap)+$30,000(In Situ Soil Treatment System )
Estimated Present Worth Cost: $3,355,000

Estimated Time To Completion: 18 months for cover, 5 years for Soil Vapor Extraction (SVE)
Satisfaction of Remedial Action Objectives. High (Primarily soil)

This alternative combines isolation of soil and MSW through construction of asoil or RCRA
Subtitle C cover, with amechanical Soil Vapor Extraction (SVE) system to aggressively pursue
theremoval of chlorinated compoundsin soilsabovethe MSW intheformer ProcessDistillation
Area at the Site. It is anticipated that the SVE collection network would replace the layer for
passive gas collection. This aternative offers the advantage of physical remova of the
chlorinated compoundsand thereforeis preferred over remediesthat onlyisolate or cover volatile
contaminantsin the soil. In areas of the Site whereit isunlikely that short-circuiting of airflow
will occur, horizontal soil vapor collection lineswould be trenched into the soil abovethe MSW
deposits using a vibratory trencher. No excavation or soil removal would be used in the
installation of these laterals.
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If SVEiscombined with Alternative S3A - RCRA Subtitle D Soil Cover, thenit may bedesirable
to install a lower permeability day layer (i.e.: 10° or 107 cm/second) and dso to instal a
drainage layer abovethe clay to prevent excess water accumulation in the treatment system. If
ageocomposite drainage layer is used in the final RD, then aFML can beincorporated into the
geocomposite and ensure optimum SV E conditions.

Potential subsidence of waste as aresult of composting of wood debrisin the MSW could cause
problemsin cover integrity, particularly in the geosynthetics and flexible membrane liner. Two
solutions are 1) to measure small temperature increases resulting from the in situ oxidation
process, and 2) to periodically survey inert pointson the barrier cover placed throughout thewaste
cover that penetrate to the surface providing surface detection of interior layer movement.

1.1.3 Groundwater Alternatives

Alternative - G3 - Chemical Injection

Estimated Capital Cost: $508,000

Estimated Annual O&M Cost: $0

Estimated Present Worth Cost:$508,000

Estimated Time to Completion: 3 -5 years

Satisfaction of Remedial Action Objectives. High (Primarily Groundwater)

Chemical injection involvesthoroughly permeating contaminated zoneswith achemical oxidant
or reductant (potassium permanganate, sodium lactate, hydrogen peroxide, ozone, etc.) toinduce
oxidation-reduction (redox) reactions resulting in the complete destruction of COCs. The
injectant can be placed as aslurry or as areactive barrier wall.

Chemical oxidants such as potassium permanganate and sodium persulfate are rapid and
aggressive, and insensitive to chemical contaminant characteristics and concentrations. They
directly oxidize petroleum products or chlorinated solvents, producing carbon dioxide as a
byproduct. Many groundwater contaminants can also be treated through enhancement of
anaerobic biological reductive degradation (biodegradation). When natural degradation of these
compounds is limited by an inadequate source of food (electron donors), introducing a food
source into the subsurface can enhance the natural processes and keep the plume from starving.
One of the most effective and environmentally benign food sources are volatile fatty acids. Of
these, lactic acid or inorganiclactate saltsare prevalent in thefood and cosmetic industry and are,
therefore, readily available and fairly inexpensive.

For effective treatment to take place, a sufficient mass of chemical must beinjected to react with
both the contaminants and background sinks or interferences, and the injectant must reach the
maj ority of the contaminant mass. The main limitation on treatment effectivenessat the Site will
bethelow permeability of thesoils. Thechemical application method can be modified as needed
toutilize hydraulic fracturing and liquid atomized injection toimprovedelivery tothe subsurface.
Hydraulic fracturing improves the rate of delivery, and liquid atomized injection improves the
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uniformity of theinjection. Hydraulic fracturinginvolvestheinjection of fluidsat pressuresthat
exceed the combined lithostatic pressure (weight of soil column) and cohesive strength of the soil.
With hydraulic fracturing, theformation is temporarily "lifted." Thisincreasesthe permeability
substantidly and allows solids, liquids or gases to be injected at a higher rate than without
fracturing. If long term permeability enhancement isdesired, coarse sand can al so be co-injected
toleavethe pore spacesopen after thefracturingiscompleted. Liquid atomized injectioninvolves
theinjection of significant quantitiesof air alongwith asolid or liquid. Theinjected air atomizes
the liquid to create a mist, or with solids increases the velocity. Liquid atomized injection
promotes uniform distribution of the injected materials, and is often used in combination with
hydraulicfracturing so that the material swill be dispersed away fromthe hydraulic fractures. The
use of hydraulic (or pneumatic) fracturing can be used for injection within the unsaturated zone.

Alternative - G4 - Monitored Natural Attenuation

Estimated Capital Cost: $40,000

Estimated Annual O& M Cost: $60,000 (for 5 years)

Estimated Present Worth Cost:$340,000

Estimated Time to Completion: 15- 30 years

Satisfaction of Remedial Action Objectives Long-Term

Monitored Natural Attenuation is the monitored use of the natural processes of intringc
bioremediation, advection, dispersion, and sorption to remove contaminants from groundwater.
It requiresastructured program of groundwater monitoring of biological and chemical parameters
to determine that the transformation processes are taking place at a rae that is protective of
human health and the environment, and that the processeswill continue at an acceptable ratefor
an extended period of time. Because engineering controls are not used to control plume
migration, it is necessary to ensure that natural attenuation is appropriate to address all
contaminants of concern in the groundwater.

Themajority of sourcematerial for the detected V OCswasremoved during theremoval activities
performed in 1992, as evidenced by the Site-wide drop in total VOC concentrations in
groundwater. The landfill area does not appear to be a significant source of VOCs, and free
product does not appear to be present at the Site. The extent of the contaminant plume appears
to be stable and is not migrating. The use of natural atenuation does not rely upon cross-media
transfer of contaminants (i.e., sorption), and would be protective of human health and the
environment.

Therate of attenuation at each monitoring well location varies suggesting that bi oattenuation rates
are not sufficient to utilize natural attenuation as the sole remedial action Site-wide. Historical
groundwater sampling data suggests that the landfill serves as a significant carbon source for
natural attenuation. As a result, placement of a low-permeability cap over the old municipal
landfill, effecting areductioninleachate production, could potentially initiate renewed migration
of the contaminant plume after the rate of bi oattenuati on decreases due to reduction of the carbon
source. Useof natural attenuationwill be along-termapplication, becauseof the present inability
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to reduce concentrations (reduction rate lower than source contribution) of all contaminantsin
all areas.

1.2 Common Elements and Distinguishing Features of Each Alternative

Alternative 1 for each of the media (soil and groundwater) is the No Action alternative. This
aternative includes the 5-year review which would be required if this alternative is chosen.

Alternative 2 for each of themediaisInstitutional Controlswith monitoring for groundwater. The
monitoring would be conducted annually, in addition to a 5-Y ear Review.

Alternatives 3A, 3B, 3C and 4 for soil include the common element of capping. The type of cap
variesbetween thealternatives, but the clean-up levd sarethesame. All of the alternativeswould
require selecting the groundwater alternative G3 (Chemical Injection) in order to fully comply
with ARARs.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In this section, each alternative is evaluated using the nine evaluation criteriarequired in Section
300.430(f)(5)(i) of the NCP. Table 14 located at the end of section J.3.2, provides a summary of
the information that follows.

J.1 Threshold Criteria
J.1.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each alternative
provides adequate protection of human health and the environment and describes how risks
posed through each exposure pathway are eliminated, reduced, or controlled, through treatment,
engineering controls, and/or institutional controls.

Alternative S1/G1 - No Action does not change the current or potentid future risks to human
health or the environment identified in the RI, BRA or ERA. All 4 remaining Alternatives
provide varying degrees of protection.

Alternative S2/G2 - Institutional Controls will provide protection for specific future human
exposure scenarios identified at the Site.

Alternative S3 - Site capping will addressvariousdirect exposurerisksidentified inthe RI, BRA
and ERA. No individual Alternative is completely protective of human health and the
environment relativeto all media. Alternatives S2 and $4 collectively addressrisks represented
by contaminated soil at the Site. Alternatives G2 and G3 address current and potential future
risks associated with groundwater.
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J.1.2 Compliance with ARARs

Section 121 (d) of CERCLA and NCP § 300.430(f)(1)(ii)(B) require that remedial actions at
CERCLA sites at least attain legally applicable Federal and State requirements, standards,
criteria, and limitations which are collectively referred to as “ARARs”, unless such ARARs are
waived under CERCLA section 121(d)(4). Applicable requirements are those cleanup standards,
standards of control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under Federal environmental or State environmental or facility siting
laws that specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance found at a CERCLA site. Only those State standards that are
identified by a state in a timely manner and that are more stringent than Federal requirements
may be applicable. Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria, or limitations promulgated
under Federal environmental or State environmental or facility siting laws that, while not
“applicable” to a hazardous substance, pollutant, contaminant, remedial action, location, or
other circumstance at a CERCLA site address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well-suited to the particular site. Only those
State standards that are identified in a timely manner and are more stringent than Federal
requirements may be relevant and appropriate. Compliance with ARARs addresses whether a
remedy will meet all of the applicable or relevant and appropriate requirements of other Federal
and State environmental statutes or provides a basis for an invoking waiver.

Alternatives S1/G1 and S2/G2 do not comply with various ARARs identified for the Site.
Alternative S3 must beincorporated into thefinal remedy to comply with current South Carolina
municipal landfill closure requirements. The natural attenuation processes at the Site are quite
variable from location to locaion. Therefore, there is no assurance that Alternative G4 would
universdly comply with ARARs or remedia goal objectives within a reasonable time period.
Alternatives $4 and G3 reduce the time required for the Site to comply with media specific
ARARs. However, mediarelated ARARsdo not specifically apply to contaminant concentrations
within media situated beneath the limits of the landfill cover.

J.2 Primary Balancing Criteria
J.2.1 Long-term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk that will
remain on-site following remediation and the adequacy and reliability of controls. Each
alternative, except the No-Action alternative, provides some degree of long-term protectiveness.
The alternatives increase in effectiveness of reducing potential exposure through increasing
containment or treatment as additional or enhanced options are added. Reviews at least every
five (5) years, as required, would be necessary to evaluate the effectiveness of any of these
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alternatives because hazardous substances would remain on-site in concentrations above health-
based levels.

Alternative S1/G1 does not provide a permanent remedy or actively reduce long-term risks.
Institutional Controls provided in Alternative S2/G2 will be effective in mitigating specific
long-term exposure risks provided they are enforced. Failure to enforce Institutiona Controls
may impact the long-term effectiveness and permanence of any Alternative that is chosen.
L ong-term groundwater monitoringincludedin Alternative S2 will evaluate the effectiveness of
natural attenuation mechanisms at the Site if implemented with no other action or will serve to
monitor the long-term effectiveness of any other remedy selected for implementation.

The various Site caps offered under Alternative S3 are equally effective for their intended
purpose. Alternative S3B is considered the most permanent Alternative due to the thickness of
thelayersand redundancy inherent inthedesign (i.e. if thesynthetic liner failsthe day barrier till
restricts infiltration). The effectiveness and permanence of each Alternative is dependent on
long-term maintenance of the surface.

Combined Alternatives S4 and G3 provide the greatest level of permanence and long-term
effectivenessthrough the permanent reduction in contaminant massin soil (Alternative $4) and
groundwater (Alternative G3). It isanticipated the implementation of both Alternativeswill be
complete within 5 years. However, the short duration of the implementation results in a
permanent and long-term reduction of risk at the Site.

J.2.2  Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance
of the treatment technologies that may be included as part of a remedy.

AlternativesS1/G1, S2/G2 and G4 provideno reductionintoxicity, mobility or volumeother than
what will be reduced by natural attenuation and degradation processes. Although natural
attenuation processes may be effective in reducing some contaminant concentrations, they are
unlikely to achieve dl chemical specific ARARsin areasonable time frame.

Alternative S3 will reduce the mobility of certain contaminants by reducing or eliminating
infiltration of precipitation and thereby reduce the leaching potential of |eachable constituents.
Alternative S3B provides the greatest level of protection from leaching and would therefore be
appropriate for areaswhereresidual contaminant sources remain a direct threat to groundwater.
This alternative will not reduce the toxicity or volume of contaminants at the Site. Alternatives
4 and G3 will both reduce contaminant volumes and toxicity. Alternative S4 includesan SVE
component that will reduce the concentrations of VOCs in the soil. Alternative G3, Chemical
Injection will treat contaminants in soil and groundwater through chemical degradation and/or
by enhancing natural biodegradation mechanisms.
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J.2.3 Short-term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers, the community, and the environment during
construction and operation of the remedy until cleanup goals are achieved.

None of the Alternatives considered pose any substantive incremental increased risks to the
community, the workers or the environment in the short-term during implementation.

Alternative S3 involves the risks inherent in moving substantial volumes of clean soil through
portions of the community. However, potential exposure to contaminated mediawill be limited
and can be controlled through proper design. Alternative $4 retains the risks of Alternative S3
plus added potential exposure to VOCs during installation of the SVE system. The exposure to
VOCs or potential releases of VOCs during system installation is readily managed through
monitoring and engineering controls.

Alternative G3, Chemical I njection, hassomeinherent incremental risksdueto theneedto handle
and inject chemicals into the subsurface. Potential exposure risks are limited and would be
further mitigated through proper handling of the chemicals and monitoring during injection.

J.2.4 Implementability

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are also considered.

All 5 Alternatives can be readily implemented and are based on demonstrated technologies.
Alternative S3 provides variousimplementation challenges due to the volumes of materialsto be
imported to the Site and the presence of steep side slopes around the southeastern and southern
limits of the MSWL. The construction challenges will be addressed during the RD stage.

J.2.5 Cost

Includes estimated capital and annual operations and maintenance costs, as well as present
worth cost. Present worth cost is the total cost of an alternative over time in terms of today's
dollar value. Cost estimates are expected to be accurate within a range of +50 to -30 percent.

The estimated costs for theremedid alternatives range from $62,000 (No Action) to $5,202,000
(RCRA Subtitle C Cap).

Each Alternative is focused on a different target or media and therefore a direct comparison of
costs between major Alternative groups is not appropriée.



Cost comparisons between capping optionsunder Alternaive S3 areappropriatewiththecapping
estimates ranging from $1,592,000 for aRCRA Subtitle D soil cover to $5,202,000 for aRCRA
Subtitle C cover. Asnoted, the RCRA Subtitle C cap costs over 3 times more than the standard
soil cover and therefore should only be considered in areas that warrant the additional level of
protection provided by the RCRA cap.

J.3  Modifying Criteria
J.3.1 State/Support Agency Acceptance

Considers whether the State agrees with EPA's analyses and recommendations, as described in
the RI/FS and Proposed Plan.

SCDHEC hasreviewed this ROD and concurs with the sel ected remedy.

J.3.2 Community Acceptance

Considers whether the local community agrees with EPA's analyses and preferred alternative.
Only one written comment was received on the Proposed Plan, and only afew comments were
provided in the public meeting. Therefore, it is difficult to determine community acceptance of
the aternaives. One person recommended in writing to select Alternative G4 - Natural

Attenuation for the entire Site. There were no vocaized objections to any of the alternatives. Of
those comments expressed, most were related to costs and source of funding for the cleanup.
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Table 14 - Summary of Comparative Analysis of Alternatives
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Table 14 (con’t) - Summary of Comparative Analysis of Alternatives
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PRINCIPAL THREAT WASTE

The NCP establishes an expectation that the USEPA will use treatment to address principal

threatsposed by asite wherever practicable (NCP 8300.430(a)(1)(iii)(A)). The‘ principal threat’

concept is applied to the characterization of ‘source materials at a Superfund site. A source
material is material that includes or contains hazardous substances, pollutants, or contaminants
that act asareservoir for migration of contamination to ground water, surface water or air, or acts
as a source for direct exposure. Identifying principd threat wastes combines concepts of both
hazard and risk. In general, principal threat wastes are those source materials considered to be
highly toxic or highly mobilewhich generally cannot be contained in areliablemanner or would
present asignificant risk to human health or the environment should exposure occur. Conversely,
non-principal threat wastes arethose sourcematerial sthat generally can bereliably contained and
that would present only low risk in the event of exposure. According to A Guide to Principal
Threat and Low Level Threat Wastes (OSWER 380.3-06FS, November 1991), wastes that
generdly do not constitute principal threatsinclude, but arenot limited to thefollowing: (1) non-
mobile contaminated source material of low to moderate toxicity (surface soil contaning COCs
that generally arerelatively immobilein air or ground water, i.e., non-liquid, low volatility, low
|eachability contaminants such ashigh molecular weight compounds) and (2) low toxicity source
material (soil and subsurface soil concentrations not greatly above reference dose levels or that
present an excess cancer risk near the acceptable risk range were exposure to occur).

Although treatment will be applied to the VOC contaminated soil and groundwater, thereare no
principal threats at the Aqua-Tech Site. The VOC soil contaminants are mobile and may act as
apotential threat to groundwater but are low in concentration. The non-VOC soil contaminants
pose a risk to human health but are not mobile and are characterized by relatively low
concentrationswithinaconfined area. Groundwater contamination at Siteisat |ow concentrations
and not considered to be a source material. Furthermore, DNAPL s have not been detected in the
groundwater. Therefore, EPA does not consider any of the wastes at the Aqua-Tech Site to be
"principd threat" wastes.

SUMMARY OF THE SELECTED REMEDY

L.1  Description of the Remedy

The preferred remedial alternative will combine elements of Remedial Alternatives S2/G2, 4
and G3. The primary remedia activitieswill consist of the following:

1) Site Capping using a combination of a RCRA Subtitle C Cover and RCRA Subtitle D
soil cover for different portions of the municipal landfill to ensure dl municipd wasteis
isolated from exposure and provide an extralevel of protection in areaswherethe greatest
concentrations of VOCs were reported;

70



2) In Situ Soil Treatment intheformer Process Distillation Areato reducethemassof VOCs
in shallow soils throughout this area;

3) In Situ Groundwater Treatment by chemical injection to immediately reduce the
contaminant mass and enhance the long term biodegradation of residual VOCs in
groundwater. Oncein Stu treatment is complete, final remediation of groundwater will
be achieved through natural attenuation;

4) Routine groundwater monitoring and Site inspections to assess the effectiveness and
integrity of the selected remedial aternative; and,

5) Institutional Controls to restrict use and development of the Site to minimize public
exposure to resdua contaminants, and to ensure the long-term integrity of the remedy.

The primary elements of the selected remedy are illustrated on Figure 37. A detailed summary
of the components of the selected remedy provided below.

Site Capping

Construction of the RCRA Subtitle C cap and RCRA Subtitle D soil cover will involve the
handling of in excess of 66,000 cubicyardsof soil and granular materid. The approximatelimits
of theRCRA cgp and soil cover areillustrated on Figure 36. The limitswill be confirmed during
the RD phase.

During performance of the ERA, it wasanticipated that certain historic samplelocationssituated
outside the actual limits of the landfill would be incorporated beneath the presumptive remedy
cover. The specific sample location designations include: SB-08, 509-07, 510-01, 510-03,
601-01, 601-02, and 601-03. Of theselocations:

SB-08, only manganese exceeded its screening val ue but the reported concentration was
consistent with background levels; and,

509-07, 510-01 and 510-03 had concentrations of COCsthat were well within the range
of other samples well outside the limits of the presumptive remedy that did not trigger a
concern.

Theremaining locationswereidentified dueto elevated concentrations of metal sthat represented
apotential ecological risk but no other concern. Consequently, soils in these areas are suitable
for common fill for rough grading beneath the landfill cover or may simply be covered (to be
assessed during RD stage). In addition, soil in the PCL, Area (specifically sample location
PCL-SA) wasidentified asapotential hot spot inthe BRA. The soil contained slightly elevated
concentrations of arsenic (65.6ppm) and Iron (24,800ppm) and does not represent athreat if used
as common fill beneath the proposed MSWL cover. All other potential soil hot spotsidentified
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in the BRA were within the limits of the landfill and will be isolated beneath the soil cover.

Pre-construction activities will include procurement of nearby sources of earthen material,
permitting, etc.

The RCRA Subtitle D soil cover to be placed over the MSWL will meet the closure cover
requirements of Chapter 61 of the South Carolina Code (June 23, 1995) and consist of

. aminimum of 18 inches of earthen fill with a maximum in-place permeability of
1x10°cm/sec; and
. aminimum of 12 inches of soil suitable to support vegetation.

This cross section may be modified during the RD for portions of the Site with existing slopes
that exceed 1:4. In these areas, the slope of the land is sufficient to shed precipitation and the
primary objectivewill beto securetheslopesagainst erosion and protect adjacent streams, creeks
andravines. Intheseareas, avegetation mat isproposed to support rapid devel opment of asecure
vegetation cover. Existing Site soils and cover material may be incorporated into the design
where such soils meet the desired physical characteristics and their use is not precluded due to
the presence of chemicals of concern.

The RCRA Subtitle C cover to be placed over the process distillation areawill consist of:

. common fill for rough-grading;

. aminimum of 24 inches of compacted clay with a maximum permeability of
1x107 cm/sec;

. a60 mil HDP FML placed on top of the clay;

. adrainage layer placed on top of the FML to convey precipitation that infiltrates
to the FML ;the drainage layer may be a synthetic Geocomposite or granular layer
with lateral drainage; and,

. a 24 inch thick earthen infiltration layer to protect the infiltration barriers and
support acover of vegetation.

A RCRA Subtitle C cover typically incorporates a gas venting system. The SVE system will
replace the gas venting system in the preferred remedy. The placement of the SVE system will
generally coincide with the RCRA cover and will serve as an active venting system while in
operation and can remain in place to function as a passive venting system once the SVE is no
longer beneficial for soil treatment.

In Situ Soil Treatment

Implementation of SVE in combination with the RCRA Subtitle C cover in the Process
Distillation Areawill entail careful planning and design of the placement, size and configuration
of collection laterals. Areaswill be avoided wherethereis only athin soil cover over MSWL,
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or where there is no evidence of removable volatile constituents. Where there are surface
obstructions such as concrete foundations, the surface obstruction will be either broken or
penetrated to allow proper and compl ete distribution of the SVE collection network or the pipe
may be relocated to a more suitéble location. Find layout for SVE equipment sizing,
instrumentation and controls, and operation with maintenance will be defined during the RD

stage.

In Situ Groundwater Treament

Based on the detailed evaluation of remedia alternatives, the single remedy that appearsto have
thegreatest potential totreat residual contaminationingroundwater inareasonable period of time
is chemical injection. Therefore, in situ chemical injection into affected areas to stimulate
degradation of chlorinated solvent contaminantsin groundwater isproposed asthe most efficient
and cost-effective short-term remedial approach for groundwater treatment at the Aqua-Tech Site.

Theimmediate impacts from chemical injection will vary. To ensure the treatment is effective,
it will be performed in aniterativemanner, with interim monitoring performed betweeninjection
events, and the scope of subsequent injection events developed based on the results of prior
events.

Treatability Testing

Sampleswill be collected during theremedial design phasefor treatability testing. Saturated soil
and groundwater samples will be tested for the following:

. total oxidant demand;

. reactivity to oxidants (e.g., potassium permanganate and sodium persulfate);
. reactivity to reductants (e.g., sodium lactate and HRC);

. background metals; and,

. physical and geochemical properties.

Injection Program

The chemical injection program for impacted groundwater will be conducted as an iterative
process, where results of injection in a particular area or groundwater zone will determine the
direction and focus of subsequent injections. Specifically, the type of injectant used for a
particular location, oxidant or reductant, will be determined based ontheresults of thetreatability
study, contaminant concentrations, and level of natural attenuation taking place. Also, results
from a particular round of injection will determine the necessity and degree of subsequent
injection to achieve preliminary remediation gods. Injection will beinitiated first in upgradient
areas, with downgradient areas monitored for possible contaminant reduction due to upgradient
source reduction. Finally, injection will first take place within the saprolite zone, with the
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shallow bedrock zone concurrently monitored for potential attenuation effects, in order to
determine whether subsequent injection into the shalow bedrock will be necessary.

Oxidants will be used for injection in the vicinity of the highest observed groundwater
concentrations of tetrachloroethene and trichloroethene, where theratio of PCE/TCE to daughter
productsis high. Based on existing data, it is expected, but not limited to, that this would be
predominantly in the vicinity of MW-1 (Administration Area).

Reductants will be injected downgradient, in the vicinity of the 601/602 Area, where thereis
significant production of daughter products, indicating anaerobic biodegradation is ongoing.
Injection of oxidants in these areas would disrupt the anaerobic bioactivity. Specifically,
reductants would be introduced in the vicinity of wells MW-3, MW-11, and MW-20.

Application of chemical injection will be conducted in phases. The chemicds will be injected
at a sufficient number of points such that there is an adequate overlap of effective injection
"cones'. It isanticipated that each injection point will have an effective treatment radius of 20
feet. Uncertainty in complete coverage is due to the effect of soil texture heterogeneities on
transport of theinjected material. Thisleadsto using aphased injection approach, whereresults
can be used to guide future adjustments in the application grid.

During theinitial injectioninthe saprolitein each treatment area, soils above the water tablewill
be screened to ensure no residual source of VOCs remains in the overlying soilsin the areasto
be treated. If pockets of significant VOC contamination are observed in the vadose zone soils,
such soilswill also be treated by chemical injection.

The downgradient monitoring wells TW-1, MW-4, MW-6, MW-10, and MW-19 will be
monitored following injection at the upgradient points.

Concentration levels in downgradient wells will be monitored for response to the upgradient
injections to determine whether injection should be performed at downgradient points.

Performance Monitoring

Performance monitoring will be conducted after full-scale injection hastaken place as a measure
of the effectiveness of the technology. Approximately three months after injection, groundwater
analytical data will be collected from selected monitoring wells for confirmation of application
effectiveness. The performance monitoring results will be used to guide adjustments in the
application grid and determine the need for reapplications. It isanticipated that several additional
monitoring wellswill be added for baseline assessment and perf ormance monitoring in the 505 and
510 Areas. Once the primary aqueous contaminant plumes are addressed, if Preliminary
Remediation Objectives have still not been met, it may be possible to rely on natural attenuation,
allowing the natural bio-activity to address remaining low concentrations of COCs in a
cost-effective manner. However, EPA believes tha substantial compliance can be met with this
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focused, iterative injection approach.
Injection

The State of South Carolina requirements for a Class 5 Injection Well Permit Underground
Injection Control (UIC) Program will be complied with.

Site Monitoring

TheSitemonitoring program will includeinspection/monitoring activitiesfor specific components
of the remedy (i.e. cap inspections) and routine groundwater monitoring to assess the overall
effectiveness of the combined remedy.

Two additiona monitoring wells will be instaled to supplement the existing monitoring well
network. Routine monitoring will consist of annual sampling of the entire monitoring well
network for a period of a least 5 years. It is anticipated that the monitoring well network and
analyte list will be compressed after 5 years based on the annual sampling results.

Samples collected for annual monitoring in years 1 through 5 will be analyzed for:

TCL VOCs
TCL SVOCs
TAL Metds

Theanalytelist for the subsequent eventswill be devel oped based on the results of thefirst 5 years
of the annual monitoring program and interim events performed to support thein situ groundwater
treatment program.

Where possible, the annual sampling event will be scheduled to coincide with any focused
monitoring to be performed relative to the chemicd injection program (or vice-versa).

Institutional Controls

Institutional Controls proposed and currently in place at the Site include:

1) zoning ordinanceto precluderesidential development consistent with the Airport environs
zoning restrictions; and,

i) deed restrictionsto protect the integrity of implemented remedies and ensure MSW leftin
placeis not disturbed.

The current Airport Environs zoning ordinance precludesresidential development of the Site but

permits commercial/industrial development. Potential future industrial development may be
accommodated on portions of the Site outside the limits of the MSWL and cap/cover.
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Deed restrictions will, as a minimum, be required to ensure covers, caps, and other remedial
components are protected and municipal waste left in place is not disturbed in the future.

Access Restrictions

Access Restrictions proposed and currently in place at the Site include:
)] Site fencing to restrict access during implementation of remedial measures;

Fencing will be required as an interim measure pending completion of the selected remedy. The
design of thefinal remedy for the Site should therefore not rely on fencing to ensure theintegrity
of the final remedy and mitigate potential exposure scenarios.

L.2  Summary of the Rationale for the Selected Remedy

Remedial Alternative S1/G1 was omitted from consideration due to its inability to reduce the
toxicity, volume or mobility of Site contaminants in areasonable time.

Remedial Alternative S2/G2 - Institutional Controls, will beincorporatedinto the preferred remedy
torestrict accessto the Site during implementation of remedial action, restrict long-term use of the
Site to protect remedia measures and provide long-term inspections and monitoring. Once
implemented, the preferred remedy will not rely on access restrictions (fencing) to maintain
protection of public health.

Remedial Alternative S3 effectively isolates residual soil contamination but does not reduce the
toxicity or mass of contaminants and does not fully address groundwater impacts from historic
Aqua-Tech operations if implemented on its own.

Remedia Alternaive $4 incorporates the capping benefits of Alternative S3 and provides for
further reduction of contaminant toxicity and mobility through focused soil treatment but does not
specifically impact groundwater quality in the short term. Alternative G3 provides acceleraed
treatment of groundwater through chemical oxidation. Alternative G4 will not provide accelerated
treatment of groundwater. However, Alternative G4, Monitored Natural Attenuation, may provide
long-term remediation of residual groundwater contamination remaining after accel erated treatment
(i.e. Alternative G3). A combination of focused soil and groundwater treatment actions provides
the greatest leve of protection without redundancy.

L.3 Summary of Estimated Remedy Costs

The estimated capital costs of the sel ected remedy is $3,344,000. The estimated net present worth
cost of the selected remedy is $4,673,000. Theinformation in this cost estimate summary is based
on the best available information regarding the scope of the selected remedy. Cost variations are
likely to occur as new information and dataare collected during the design phase. Thisisan order-
of-magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the
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actual project cost. Table 15 contains a detailed breakdown of estimated costs.

Table 15 - Estimated Cost of the Remedy

Capital Cost O0&M Costs
Remedy Costing Component (ears 1-3) (7% Discount)
Alternative 521G Z: Institutional Controls F100,000 E710,000
Alternative 54: SWE with Comhined Cover 2,736,000 619,000
Alternative: Chemical Injection Fa08,000 [T A
Sub - Total $3,344,000 $1,329,000
Total Remedy Cost $ 4,673,000
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Table 15 (con’t) - Estimated Cost of the Remedy

ALTERHATIVE 52/G2, INSTITUTIOHAL CONTROLS AHD MOHNITORING
COSTESTIMATE
Remedy Component Component Cost
Monitoring Flan Developm ent 10,000
Deed Restrictions S0 000
MeweWell Installation 40,000
and Well M ainte nance
Annual Groundwater Manitaring
(42 wWells for YOO, SWOCs, Metals) 45,0008 SE0, Qo
M aint enancelnspe ctions 12,0008+ 150, 000*
Total Remedy Cost (30 Year, PV) b &10,000
‘Assumes 30 yvears @ T% discount rate
Key Assumptions:
Well Metwork and Analyte list remnains
constant for 30 vears; maximum of 3 nesw
wells to be installed.
Table 15 (con’t)- Estimated Cost of the Remedy
ALTERHATIVE 54 SVE WITH COMEBINED COVER
COSTESTIMATE
Est. Lnit Component
Remedy Componemt Basis Unit Mo, Units Cost Cost
Site Prep (Demao, Trailer Removal ete.) 1 140,000 140,000
RCRA Cover Cost @@ 3 Acres| 27% Alt. 38 27% 3,836,000 1,036,000
Soil Cover @ 8 Acres T3% Alt 34 T3% 1,099,000 202000
M echanical Sy stem + Installation Lump Sum 1 350,000 350,000
Total Construction Cost (TCC) 2,338,000
Construction Q2 & Owersight| 10% TCC 1 234,000
Remedial Design| 7% TCC 1 164,000
Annual DEM - Cower (30 vhH 30 40,000 4496 000
Annual O&M - BV E (B vh a 30,000 123,000
Total Remedy Cog {30 Year, PV) ] 3,355,000

Key Assumptions
=WE operation for 5 years, then converts o landfil gas verts
Mo off-gas festment
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Table 15 (con’t) - Estimated Cost of the Remedy

ALTERNATIVE G3 GROUNDWATER REMEDIATION CHEMICAL INJECTION
COST ESTIMATE

Componeant
Remedy Component Cost
Treatability Study, Permitting, and Pilot Test 75,000
Soil Screening in Proposed Injection Areas 15,000
Cost per Injection Event
td ohilization Injection and Chemical 3,000
Costs © days @8&,000= 40,000
Onersight and Feporting ¥.0ao
Cost per BEvent a0,000
Injection Events & a0,000 300,000
Interim Monitoring Events 12 5,000 72,000
Total Construction Cost (TCC) 52,000
Femedial Design 10% TCC 1 45,000
and Interm Assessments
Total Remedy Cost 3 a08, 000

Key Assumptions:

Injection into saprolite grounche ater

Injection ev ents occur at 6 month intervals
Approximatel 4 to B injection ev ents required

Filot test ey bie comhined with first injiection evernt
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L.3  Expected Outcomes of the Selected Remedy

The selected remedy will reduce future unacceptable risks to human health and the environment
by preventing or minimizing further exposure to contaminated soils and groundwater impacted by
the closed MSWL and the former Aqua-Tech operation. In summary, the remedy providesfor the
construction of an engineered containment cover (cap) inaccordancewiththe Presumptive Remedy
combined with in-situ treatment of soil to primarily prevent or mitigate direct human exposureto
Site soils and/or the MSWL contents. Furthermore, the selected remedy will control migration of
contaminants from the Site to surface water by diminating contact of stormwater runoff with
MSWL contents and Site soils. In addition, the remedy provides for the restoration of the
contaminated groundwater by implementing in situ treatment of groundwater to attain clean-up
levels after 3 to 5 years. Ingtitutional controls will be implemented to control Site use.
Environmental monitoring will be implemented to evaluate the effectiveness of theremedy. Use
restrictions on such groundwater are part of the selected remedy and will be in place until the
groundwater performance standards are attained. Use of the landfill property will be indefinitely
limited to ensure that the engineered containment cover remains intact and continues to prevent
migration of contaminated soils and reduce infiltration of water that could be released into the
groundwater.

L.4  Final Clean-up Levels
The BRA identified specific clean-up level sfor the surface and subsurface soils and groundwater.
Asprevioudy dated, cean-uplevelsfor air were not derived, sincetheair itself cannot reasonably

be remediated. Thefinal Clean-up Levelsfor surface and subsurface soils and groundwater, basis
for the clean-up leves, and risk at clean-up level (if appropriate) areincluded in Tables 16 and 17.
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Table 16

Soil Clean-up Levels

Available Use : Commerical/lndustrial
Controlsto Ensure Restricted Use (if applicable): IC - Airport Environs Area Zoning Ordinance, March 1996,

Deed Restrictions

Chemical of
Concern

Clean-up Level

Basis for Clean-up Level

Risk at Clean-up Level

Surface Soil
Iron
Lead

Mercury

Sub-Surface Soil

Aroclor - 1242

Iron

Thallium

Trichloroethene

137, 000 mg/kg
598 mg/kg

9 mg/kg

22.8 mg/kg
137,000 mg/kg
35 mg/kg

5 mg/kg

Baseline Risk Assessment

Baseline Risk Assessment

Baseline Risk Assessment

Baseline Risk Assessment

Baseline Risk Assessment

Baseline Risk Assessment

Baseline Risk Assessment

HI =1
Not Available

HI =1

Cancer Risk = 1 X10®

Cancer Risk = 1 X10°
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Table 17
Groundwater Clean-up Levels

Available Use : Residentia
Controls to Ensure Restricted Use (if applicable): IC - Airport Environs Area Zoning
Ordinance, March 1996 , Deed Restrictions

Chemical of Concern Clean-up Basis for Clean-up Risk at Clean-up
Level Level Level
1,1,2,2-
Tetrachloroethane 2 ug/l Federal MCL Not Available
1,1-Dichlorothene 7 ug/l Federal MCL Not Available
Benzene 5 ug/l Federal MCL Not Available
cis-1,2-Dichloroethene 70 ug/l Federal MCL Not Available
Tetrachloroethene 5 ug/l Federal MCL Not Available
Trichloroethene 5 ug/l Federal MCL Not Available
Vinyl Chloride 2 ug/l Federal MCL Not Available
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STATUTORY DETERMINATIONS

M.1 Protection of Human Health and the Environment

The selected remedy will adequately protect human heath and theenvironment through treatment,
engineering controls, and/or institutional controls(NCP)8300.430(f)(5)(ii)). Soil and groundwater
contaminants concentrations posing cancer risksof greater than 1x10°or Hazard Quotients greater
than 1, will be contained and/or treated on-site. Noticeswill be placed on deedswarning potential
property purchasers of potentially contaminated groundwater. Environmental monitoring will be
implemented to evaluate the effectiveness of the remedy. All of these measures will reduce the
risks to both human and ecologica receptors. They are not expected to cause unacceptable short-
term risks or cross-media impacts.

M.2 Compliance with Applicable or Relevant and Appropriate Requirements
The Federal and State ARARS, potential ARARs and requirements which are To
Be Considered, that are relevant to the Site and the Selected Remedy are presented in

Table 18. The selected remedy will comply with al ARARsin Table 18 that are listed as
either “Applicable’ or “Relevant and Appropriate” under the “ Status’ column.
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Table 18 - Summary of Potential Applicable or Relevant and Appropriate Requirements

Standard E e quirement

Criteria or Limitation

HMational Frimary Drinking
Water Standar &

HMational Secondary Drinking,
Water Standar &

hiaxdruum Contamimant Larel
Goals MiCLSs)

HMaticmal Pollutard dischayge
Eimimtion System (MTFDES)
Wastewater

F elevant and
Citation Description Applicable Appropriate Cornunents
Fadearal
Sz Dyindime Wiber Aa #0 USCH 300
Dufaxd i ¢ cntarminant lerals Mot applicable bacanse no public water
(MICLs) are established healthe supply is affected The MiC Ls for oxganis
40 CFE Fart 141  based standards for publie o Tt and inorganic comtamminants are releant
water systems. and appropriate for groundwater at the site
sinee it is a potential future drinking watersouree
Establishes secondary ot appicable or relevant and appropriate
maxinunn ¢ ontaimment lerels tecaise the secondary drinking water
40 CFE Fart 143 (MICLs) as asthetic or other TBC TBC standards are not enforeeable health-based
welfare-ased standards and standards; therefore  theyare "to e
not health-base d standards for corsidered" (TEC) guidelines.
Public water systerns.
Estahlishes fargets for Hot applicable orrelevantand appropriate
drinking water qualityat lewvels becars e the TGS are fargets and not
40 CFE Fart 141 of no knownor anticipated TBC TEBC enforeeabls standards. The M LGs for
adverse health effiect. organic and inorgame cocntaminants,
therefore, "to be consi dered" (TBC) guidelines.
Cleen Wiy Ao (33 USC 1251 et s2g)
IPDES standar ds ave applicable or relewant
40 CFE Part 122 Sets eriteria for discharge of tes tes and appropriate for any alternative where
40 CFE Fart 125 treated water to surfacre water. groundwater ic treated and either divectly or

indirectly discharged to surface water.




Table 18 (con’t) - Summary of Potential Applicable or Relevant and Appropriate Requirements

Standard Eequirement

Criteria or Limitation

Hational Folluntant Discharg e
Elimination System ([4F DES)-
Storm Water

Water Quality Criteria

Identification and Listing of
Hazardous Waste

Hazardonus Waste Senerator

Eequirements

Transportation of Haz ardous
Waste

Citation

40 CFF. Fart1iZ

40 CFF. Fart131

40 CFE Fartzd1

40 CFE Fartz62

40 CFE Fartz41

Description

Ciesr Worer A o (33 USC 1251 e seq)

Sets criteria for discharge of

storm water to surface water.

Sets criteria for water quality
base d on effects on aquatic

organisms and hnan health.

Applicabls  Appropriate

Eelerant and

Z ome nis

HMFPFDESstandards are applicable or relevant

and appropriate for any construetion
actirities during capping.

The AWOC for organic and inorganie

contaminantes are relevant and appropriate.

Resourae Conservodon ond Reowery A (RORA), o emended (2 USC & 6005, 6912, 6925, 6325)

Frovides the framework for
determining whetherornota
50lid waste is classifiedas
hazardous.

Provides frameworl for
storing and manifesting solid
waste rlassified as hazardons.

Frovides framework for
shipping of waste classified as
hazardous.

Only applicable or relevant andappropriate
if hazardous waste is generate d for off site disposal

Onlyapplicable or relevant andappropimate

if hazardous waste is generate d for offsite disposal

Onlyapplicable or relevant andappropriate

if hazardous waste is generate d for offsite disposal
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Table 18 (con’t) - Summary of Potential Applicable or Relevant and Appropriate Requirements

Criteria or Limitation

Land Disposal Req uwirements

HCR A Subtitle D Hegulations

Mational Primary amd
Second ary Ambient Air
Quality Stand and =

MNational Emissio ns Sandards
for Haxawlo us Air Polhdants
(NESHAPs)

Citation

40 CFR Pat 265

10 CFR Pat 25%

M CFEPat 50

M CFEPat 61

Description

Prov dles tandards Forx of F-site
treament and disposal of
waste classified as harand ous.

Provides standards for
municipal solid waste Landfills

Clamn Aw Act FOCIR S0

Sets primary and seco ndary air
standawds at lerels to proted
public healthand public

wekKare,

Provides emissions stand ard
tox hazardo us air po lutants fox
which no ambient air quality
standands exists.

Helevant and

Applicable Appropriate

Yes

Mo

Mo

Mo

Yes

Mo

Comments

Only applicable ox relevant and appropriate
if harardous waste is generated for off site disposal

Closuze requirements fox mumicipal
landftills ave relevant and appropriate for
this site.

May be relevant and approprate ¥ o nsite
treament umits ave part of remedial artions.

May be relevant or appropriase & onsie
treament imis are part of remedial artions.
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Table 18 (con’t) - Summary of Potential Applicable or Relevant and Appropriate Requirements

Standard Feguiremmeant Eel=want and
Criteria or Liznitation Citaton Drascription Applicabls Appropriate Canunents
Daepmdman ¢ of Tram spedction [ DOT) Hoasrdow o Matavicl Trom sporction AcH($9 USC 1801)

Dieparbment of Transportabion Eeagulates o ff-sit=
[OOT) Hazardous Materials 40 CFE Park 171179 trar= portation of s pecific Ma Tas ﬂEE]icﬂ:!lc only if vermediation inwralires
Tran=poraton Aet hararda 1= chemicals and wrastes. rvermnawral of wrasts from the site.

South Corolixg

SoutkCorobne Ad Tolution Condrol Rage iom o (R 61-61)

Perrnits and Establishes Aiv

Auir Pollution Contral Pallution Canbol Standards
Standards E41-415 for harar dous pollud arts and HMa HMa Applicables or vel=vart and appropmdate far
parbeulats mattez eartain landfill za= t=abn=nt me=tha &, sueh
a=s flaves.
Standards for emissions of
fambient iy Quality Standar & E.61-62.5 parbculate matter, S0 MO =, Ha a Ilay b= applicable arrelevmmt and appropriate for
and CO. certain groundwratar b= atiment mmetho d=.
Exnissions from Proeess E.81-62.5 Standards for ermissions of
Indushias Standarda. 4  parbeunlate smatter and 50« Ha Ha Ilay be applicable arrel=vmt and appropriate for
cartain landfill za= tr=abn=nt mm=tha ds.
Lowrest fekiewabls Emission E.61-62.5 Standards for emissions of
Eate [LAEF) for WO Cs Standard Io. 51 WOCs. Mo o Trlikely to b applicable or yal=vant and appropriate

due= to the threshold quantities.
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Table 18 (con’t) - Summary of Potential Applicable or Relevant and Appropriate Requirements

Standard Eequirement

Criteria or Limitation
Frewention of Sigmificant
Deterioration

Toxde Air Follutanis

Good Engineering Practice
Staek Height

Tater Pollnion Control
Parmits

Standards for VWastewater
Farility Constuetion

SouthC aroling Hazar dous

Waste Managanent
Eegulations.

Citation
E.61402.5
Standard Mo

E.01-62.5
Standard Mo, 8

E.61-62.7

E.a1-8

E . 6146F

E.41m

Deseription
Standards for erissions of
particulate matter and S0x

Standards for ernissions for
hazardos air pollutants.

Standards for establis hing

stack heights for air discharges.

Standards for NFDES permits
for discharge of wastewater to
surface water or PFOTWs and
diselarge of storm water.

Standards for eors tuction of
facilities to treat water subject
to MPDES re quiremenis.

Permits and establishes
regulations forlocating,
operating, inspecting . and
closing Hazardows ¥aste

Eelevantand

Applicable Appropriate

Lo

o

Lo

Corments

Unlikely to be applicable or relevantand appropriate

due to the threshold quantities.

Applicable or relevant and appropriate for
certain groundwater treatment metho ds.

Applicable or relevant and appropiate for cerfain
landfill gas or groundwater treatmernt metho ds.

Applicable or relevant and appromiate for

most grommdwater treatment methods and
possibly for storm water runoff.

Applicable or relevart and appromiate for

most grommdwater treatment metho ds.

Sirnilar to the Federal Fesoure
Conservation and Fecovery At (ECE 4.
Only applicabls or relevantand appropriate

if waste is generated for off-site disposal
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Table 18 (con’t) - Summary of Potential Applicable or Relevant and Appropriate Requirements

Standard Hequirement
Criteria ox Limitation

South Carolina Solid Waste
Management Fagulations for
hunicipal Landfills

South Carolina Groundwater
U=z Aot

South Carolina Well Standards

Citation

Ep1d07255

Title 49 Chapter 5

E.g1-71

Description

Permits and establishe=
regulations for lomting,
operating, inspecting, and
closing Jolid Waste Fadlities

Fegulates and protects
groundwater use

Establishes general rulesand
standards applicable to waters.

Yes

Relarant and
Applicahle Approprate

Yez

o

Comments

Closure requirements for municipal
landfillz are relevant and appropriate for
this =ite.

Applicable to re mediation of groundwater
atthe Site.

Pote ntially applicable or relevant and appeopriate

for g roundwater recotrery,
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M.3 Cost Effectiveness

This section explains how the Selected Remedy meets the statutory requirement that al Superfund
remediesbe cost-effective. A cost-effectiveremedy in the Superfund programisonewhose* costsare
proportional toitsoverall effectiveness’ (NCP)8§300.430(f)(1)(ii)(D)). The“overall effectiveness”’ is
determined by evaluating thefollowing three of thefivebalancing criteriaused inthedetailed analysis
of alternaives: (1) Long-term effectiveness and permanence; (2) Reduction in toxicity, mobility and
volume (TMV) through treatment; and, (3) Short-term effectiveness. “Overall effectivenessis then
compared to cost” to determine whether aremedy is cost-effective (NCP 8300.430(f)(2)(i1)(D)). The
selected remedy is considered cost effective because it is a permanent solution that reduces human
health risks to acceptable levels at less expense than some of the other permanent, risk reducing
alternatives evaluated.

M.4 Utilization of Permanent Solutions and Alternative Treatment (or Resource
Recovery) Technologies to the Maximum Extent Practicable (MEP)

The selected remedy provides permanent solutions for al media and treatment for soil and
groundwater. It does not provide for treatment of air, since the air itself cannot reasonably be
remediated. However, al of the modeled air concentrations were less than the current SC DHEC
Maximum Ambient Air Concentrations. Furthermore, activeremedial alternatives being considered
for soil and/or groundwater will further reduce chemical concentrations in the ambient air, if any,
attributableto the Site. In addition, Institutional Controlswith Monitoring isbeing selected to restrict
use and development of the Site to minimize public exposure to residual contaminants, ensure the
long-term integrity of the remedy and assess the eff ecti veness and i ntegrity of the remedy. These are
permanent solutions.

M.5 Preference for Treatment as a Principal Element

Although thereisno principal threat waste at this Site, the sel ected remedy for soil and groundwater
includes treatment. In situ Soil treatment in the former Process Distillation Area to reduce the mass
of VOCsin shallow soilsthroughout thisareaandin situ groundwater treatment by chemical injection
to immediately reduce the contaminant mass and enhance the long term biodegradation of residual
VOCsin groundwater.

M.6 Five-Year Review Requirements

The Selected Remedy includes a Presumptive Remedy for the landfill at the Site. Therefore, upon
completion of this remedy, hazardous substances, pollutants, or contaminants will remain on-site
under the landfill cap and will limit use of the property. Becausethisremedy will result in hazardous
substances, pollutants, or contaminants remaining on-site above levels that dlow for unlimited use
and unrestricted exposure, astatutory review will beconducted withinfiveyearsafter commencement
of remedid action to ensure that the remedy is, or will be, protective of human health and the
environment.

DOCUMENTATION OF SIGNIFICANT CHANGES

TheProposed Plan for the Sitewasrel eased for public comment on July 20, 2003 The public comment
period was from July 27, 2003, to August 25, 2002. The Proposed Plan identified, Soil and
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Groundwater Alternative S2/G2 (Institutional Controlswith Monitoring), Soil Alternative $4 (Site
Cover withIn Situ Soil Treatment) and Groundwater Alternative G3 (In Situ Groundwater Treatment).
Only one written comment was received on the Proposed Plan, and only a few comments were
provided in the public meeting. Therefore, it is difficult to determine community acceptance of the
alternatives. One person recommended in writing to select Alternative G4 - Natural Attenuation for
the entire Site. There were no vocdized objections to any of the alternatives. Of those comments
expressed, most wererelated to costs and source of funding for the cleanup. EPA reviewed the verbal
commentssubmitted during the public meeting, whichwastranscribed by acourt reporter. Based upon
thisreview, it was determined that no significant changesto theremedy, asoriginally identified in the
Proposed Plan, were necessary or appropriate.

However, four changes are reflected in this Record of Decision that differ slightly from the
information presented to the public in the Proposed Plan. The changes are asfollows:

. Under the Section * Summary of Human Health Risks From the Site’ - an unacceptable cancer
risk exists for the future commercia worker scenario.

. Under the Section * Summary of Human Health Risks From the Site’ - an unacceptable cancer
risk exists for the future irrigation worker scenario.

. Under the Section * Remedial Action Objectives- Soil’ - The soil clean-up level (cleanup) for
Aroclor 1242 is 23 mg/kg instead of 9 mg/kg.

. Under the Section ‘* Remedia Action Objectives- Soil’ - The soil clean-up level (cleanup) for
Mercury is 9 mg/kg instead of 73 mg/kg.

. Under the Section ‘ Remedia Action Objectives- Soil’ - The soil clean-up level (cleanup) for

Trichloroethene is 5 mg/kg instead of 54.3 mg/kg.

These changes do not affect the characterization of the Site presented in the RI, the characterization
of Site risks presented in the BRA or the remedy alternatives presented in the FS. Therefore, as
previoudy stated, it was determined that no significant changesto theremedy, asoriginally identified
in the Proposed Plan, were necessary or appropriate.
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PART III: RESPONSIVENESS SUMMARY

Only one written comment was received on the Proposed Plan, and only afew comments were received
during the public meeting that was held on August 5, 2003. A copy of the transcript will be placed in the
Administrative Record. A summary of the mgor comments are as follows:

Severa people wanted to know whether Maple Creek had been affected. RESPONSE: The surface water
and sediment analytical datademonstrate that the Site and adjacent propertiesto the north may haveimpacted
the quality of sediments and surface water in the east drainage ditch. However, there are no concentrations
of organic chemical compounds or metalsin the sediment or surface water of Maple Creek which exceeded
the higher of background or screening criteria. Therefore, there has been no significant impact on the
sediments or surface water of Maple Creek from Site activities.

One person wanted to know who would make the decison about what alternative to use. The person wasal so
concern about the State of South Carolina's budgetary situation and who would fund the cleanup.
RESPONSE: EPA, the lead agency for site activities, and the South Carolina Department of Health &
Environmental Control (SCDHEC), will select afinal remedy for the Ste after reviewing and considering all
information submitted during the 30-day public comment period. EPA, in consultation with SCOHEC, may
modify the Preferred Alternative or select another response action presented in this Plan based on new
information or public comments. Therefore, the public is encouraged to review and comment on all the
alternatives presented in this Proposed Plan. Furthermore, EPA intends to negotiate a consent decree for
Remedial Design and Remedial Action (RD/RA) with the PRPs

One person asked questions regarding the source of the funding for the site response action. RESPONSE:
The funding for the response actions at the Site have largdy come from the Aqua-Tech Potentially
ResponsibleParty Group (PRP Group). Under aUnilateral Adminigtrative Order on Consent (UAQO), thePRP
Group was obligated to pay for the cost of the Removal Action. Under an Administrative Order on Consent
(AOC) for the remedial investigation and feasibility study (RI/FS), the PRP Group is obligated to pay
USEPA’s oversight costs of the RI/FS as wdll as the cost of the RI/FS. EPA intends to negotiate a Consent
Decree for Remedial Design and Remedial Action (RD/RA) with the PRPs.

One person was concern about the amount of time the project has taken and wanted to know the projected
project schedule. RESPONSE: EPA intendsto negotiaeaconsent decreefor Remedia Design and Remedial
Action with the PRPs. The Consent Decree will require the submittal of a work plan that includes an
expeditious schedul e for compl etion of there remedia action activities. It isanticipated that design activities
would be completed by Fall 2004. Actual construction activities may commence as early as Fall 2004.

One person wanted to know if there was a methane problem. RESPONSE: A landfill gas assessment was
conducted to estimate maximum landfill gas emission rates and exposure point concentrations. Comparison
of the predicted maximum emission rates to South Carolina's de minimis emission criteria showed that only
benzene and vinyl chloride exceeded the criteria. Based on the results of the air dispersion model, the
resulting 24 hour average concentrations are below South Carolina Maximum Ambient Air Concentrations
(MAACS). Therefore, landfill gas emissionsdo not pose a significant risk to on-Site or off-Site receptors.

One person wanted to know about chemical injection. RESPONSE: Chemical injection will treat residual

contamination in groundwater in a reasonable period of time. There are different chemicas available, with
each effective for different contaminants and groundwater environments (i.e., pH, oxidation-reduction

92



potentid, organic content). Fortreatment of chlorinated solvents, it hasbeen documented that using oxidants,
such as potassium permanganate and/or sodium persulfate, and reductants, such as, such as lactates and
vegetableoils, sodium lactate or Hydrogen Release Compound (HRC , aproprietary polylactate compound),
enhance biological dechlorination and are particularly effective. Another similar process for enhanced
biological dechlorination include injection of amaterial smilar to molasses. In addition, the chemicals may
be used to treat both groundwater and soils. The processiscompleted inthe ground, with no processresiduals
formed requiring handling or disposa.

One person recommended in writing to select Alternative G4 - Natural Attenuation for the entire Site since
there is no current risks (although there are future unacceptablerisks) at the Site. RESPONSE: Based on
theRI, BRA andtheERA, the Aqua Tech Site poses future unacceptabl e risksto several receptor populations
(futurechild/adult residents, commercial, irrigation and construction workers). Therefore, theresponseaction
selected in this Record of Decision is necessary to protect public health or welfare or the environment from
actual or threaten releases of pollutants or contaminants from the Site which may present and imminent and
substantial endangerment to public health or welfare.
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PART IV: REFERENCES

All documents reviewed are included in Appendix G of this ROD.
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